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1.0 INTRODUCTION

This Erosion and Sediment Control Plan Report was prepared under Subtasks 0104 and 0106 of Contract
Task Order (CTO) 289 under the Comprehensive Long-Term Environmental Action Navy (CLEAN)
Contract Number N62472-90-D-1298. Under this CTO, Brown and Root (B&R) Environmental is
performing engineering, design and construction phase services for the remedial action at Operable Unit -
1 which includes Sites 4 and 5 at the Naval Weapons Station (NWS) Earle, Colts Neck, New Jersey. A

vicinity map, showing the approximate locations of Sites 4 and 5, is presented on Figure 1-1.

11 ~ SITE HISTORY

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York City.
The station consists of two areas, the 10,248-acre Main Base (Mainside) area, located inland, and the
706-acre Waterfront area. The two areas are connected by a Navy-controlled right-of-way.
Commissioned in 1943, the facility’s primary mission is to supply ammunition to the naval fleet. An
estimated 2,500 people either work or live at the NWS Earle station.

Site 4 is a 3-acre landfill that received approximately 10,200 tons of mixed domestic and industrial wastes
from 1943 until 1960. Figure 1-2 depicts the existing conditions at Site 4. Materials disposed of in the
landfill include metal scrap, construction debris, pesticide and herbicide containers, paint residue, and
rinse waters. It has been reported that containers of paint, paint thinners, varnishes, shellacs, acids,
alcohols, caustics, and asbestos may have also been disposed of in the landfill. The landfilled materials

are currently covered by a thin layer of sandy soil.

The Site 5 is an approximately 5-acre landfill that received approximately 6,600 tons of mixed domestic
and industrial wastes between 1968 and 1978. Figure 1-3 depicts the existing conditions at Site 5.
Wastes included paper, glass, plastic, construction debris, pesticide and herbicide containers, containers
of paint, paint thinners, varnishes, shellacs, acids, alcohols, caustics, and small amounts of asbestos. The
landfilled materiais are currently covered by a sand and vegetated soil layer ranging in depth from 1 to 3

feet. Approximately 2.5 acres of the site are used as a skeet shooting range.

A series of investigations were conducted to determine the nature and extent of contamination and
evaluate the risks to human health and the environment related to Sites 4 and 5. Unacceptable risks were
identified at each site. The preferred remedial action for both sites is consolidation of the waste,

construction of a cap over the existing waste, institutional controls, and long-term monitoring.

079716/P 1-1 CTO 0289
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1.2 REPORT OBJECTIVE

The objective of this report is to describe the project and present the erosion and sediment control
measures that will be utilized during construction of the caps at Sites 4 and 5. The 1987 Standards for
Soil Erosion and Sediment Control in New Jersey were used as the basis for developing the soil erosion

and sediment control measures inciuded in this report.

13 REPORT FORMAT

Section 1.0 of this report provides a short summary of the project and site background information.
Sections 2.0 and 3.0 provide the details of the Erosion and Sediment Controi Plans for Sites 4 and 5,
respectively. Section 4.0 provides conclusions for the Site 4 and 5 Erosion and Sediment Controi Plans.
A copy of the New Jersey Guidelines for Soil Erosion and Sediment Control are included in Appendix A.
Calculations to estimate storm water runoff from the two sites during three different scenarios (i.e., Pre-
Construction, During-Construction, and Post-Construction) are provided in Appendix B. Calculations for
the sizing of sediment basins for Site 4 are included in Appendix C. Similar calculations for Site 5
sediment and detention basins are included in Appendix D. Other miscellaneous erosion and sediment
contro! calculations are included in Appendix E.

079716/P 1-7 CTO 0289
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2.0 SITE 4 EROSION AND SEDIMENT CONTROL PLAN

2.1 PROJECT DESCRIPTION

A low permeability cap will be installed at Site 4 to reduce rainwater infiltration and associated leachate
generation, promote surface water drainage, and provide isolation of the waste material from humans and
the surrounding environment. Existing waste in two locations along the perimeter of the landfill will be
excavated and moved toward the center of the site. A surface water diversion ditch will be installed on
three sides of the Site 4 landfill. The ditch will intercept upgradient surface water runoff, collect runoff from
the landfill, collect water from the drainage layer in the cap system, and convey the combined surface
water around the landfill cap to one of two sediment basins. A permanent bench (diversion) will be
constructed into the side slope of the landfill cap to redirect runoff from a steep slope of the cap to the
sediment basins. Lastly, silt fence will be installed along the perimeter of areas not addressed by other

erosion and sediment control devices.

2.2 EXISTING SITE CONDITIONS

The Site 4 landfill covers an aerial extent of approximately 3 acres. It is not currently used for military
purposes and there are no structures built on the site. Figure 1-2 depicts the approximate boundary of the

landfill. The boundary was determined by excavating test pits along the perimeter of the landfill.

The surface cover of the landfill is primarily wooded. The western and northern sections of the fandfill are
predominantly populated with pine trees. The southern and eastern portions of the landfill are less densely
populated and are comprised of woods intermixed with grass. An area of bare soil/exposed debris is iocated

within the southwestern corner of the landfill.

23 ADJACENT AREAS

The site is accessible by two roads. Macassar Road is a paved road and is located to the west of the site. A
dirt road runs to the north and east of Site 4. An area of hardwood trees is located between the northern
boundary of the landfill and the dirt road. Lake Earle is the closest surface water body to Site 4 and is
located approximately 350 feet north of the site. Wetlands are located immediately to the southeast of the
tandfill and to the east (across the dirt road).

The landfill is located within the Hockhockson Drainage Basin. The total drainage area including

upgradient areas and Site 4 is approximately 11 acres. This area is delineated in the runoff calculations

079716/P 2-1 CTO 0289
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contained in Appendix B. This area is divided into two drainage basins whose boundaries run through the
central portion of the landfill. Drainage Area (DA) 1 flows from an maximum elevation of 180.5 ft
northwest of the landfill to a minimum elevation of 146.5 ft in the wetlands southeast of the landfil. DA 2
flows from a maximum elevation of 182.5 feet northwest of the landfill to the same wetlands location
(1486.5 ft in elevation).

Flood insurance maps are not available for areas within the NWS Earle property boundary. Therefore, the

proximity of floodplains to the site could not be determined. There are no major watercourses in close
proximity to the site.

24 OFFSITE AREAS

Clean fill materials, as well as materials necessary for construction of the landfill cap, will be obtained from
outside of the base and transported to the site via trucks. Disturbance of other lands on the base is not
anticipated. ’

2.5 SITE SOILS

The soils covering Site 4 are mapped as PT or Pits, sand and gravel, according to the April 1989 Soil
Survey of Monmouth County, New Jersey. A soils map for Site 4 is included in Appendix B.1. This unit
consists of areas that have been excavated for sand and gravel. Typically, these areas consist of sandy
material and differing amounts of gravel and fragments of iron-cemented sandstone. A few abandoned
pits, such as the one at Site 4, have been used as landfills or dumps. The properties and characteristics
of this map unit differ greatly from place to place.

Boring logs, completed during field activities at the site, indicate that the surface and shallow subsurface
soil is comprised of silty, fine-grained sand with some clay. The soil's consistency is generally loose to

medium dense and the soil is orange-brown to gray-brown in color.

The soil covering areas south and west of Site 4 belong to the Atsion and Lakewood series (USDA, 1989).
Atsion series soils, mapped as Atsion sand, are nearly level, poorly drained soil in depressional areas and
on broad flats. These soils formed in acid, sandy, Coastal Plain sediments. Permeability of the Atsion
sand is moderately rapid or rapid in the subsoil and rapid in the substratum. The available water capacity
is low. Runoff is very slow and erosion is a slight hazard. Most areas with this soil are wooded. Common
species of trees include pitch pine, black gum, and red maple. The surface layer of the Atsion series is
approximately 8 inches thick. The layer contains 2 inches of partly decomposed organic material and

" roots and 6 inches of black sand. The subsurface soil is grayish brown sand 14 inches thick. These soil

079716/P 2-2 CTO 0289
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characteristics generally correspond to the soil encountered during boring activities at Site 4. Atsion sand

is a Tybe C/D soil based on the Soil Conservation Service's Hydrologic Soil Group Classifications.

The Lakewood series consists of excessively drained soils on uplands. These soils were also formed in
acid, sandy, Coastal Plain sediments. The mapping unit identified within the Lakewood series adjacent to
Site 4 is the Lakewood sand, 5 to 10 percent slopes (USDA, 1989). Permeability of this sand is rapid in the
subsoil and moderate to rapid in the substratum. The available water capacity is low and runoff is slow.
The water erosion hazard is moderate, but the wind erosion hazard is severe. Most areas with this soil
are wooded. Common species of trees found in Lakewood sand include pitch pine, shortleaf pine,
chestnut oak, black oak, and Virginia pine. The surface layer is 4 inches thick. The uppermost inch is
dark, brown, matted, decomposed organic material, and below that is light brownish gray sand 10 inches
thick. The subsurface soil of the Lakewood series is light brownish gray sand 10 inches thick. These soil
characteristics generally correspond to the soil encountered during boring activities at Site 4. Lakewood

sand is a Type A soil based on the Soil Conservation Service’s Hydrologic Soit Group Classifications.

The areas north and east of Site 4 are classified as Udorthents (UA). This unit consists of areas of soils
that have been altered by excavating or filling. Udorthents consist of well drained to somewhat poorly
drained soils that have no horizonation. These soils formed in stratified or graded, sandy or loamy fill

material that has as much as 35 percent gravel by volume. Slope ranges from 0 to 3 percent.

2.6 CRITICAL AREAS

Critical areas have potentially serious erosion problems due to the presence of steep slopes, poor
vegetative cover, or runoff channels. Critical areas associated with Site 4 include steep slopes located on
the southeast and eastern boundaries of the landfil cap. A permanent diversion (bench) will be
constructed midway down the steep slope on the southeast corner of the landfiil. During construction, this
diversion will convey runoff to the sediment basins. This measure will minimize the amount of sediment

which would reach the wetland area.

Additionally, the surface water drainage channel may be designated as a critical area due to the steep
slope of the channel. Riprap will be placed atop a geotextile liner at critical sections of the surface water

drainage channel to protect the surface soil from the erosive forces of water.

27 SOIL EROSION AND SEDIMENT CONTROL MEASURES

Soil erosion and sediment control measures will be implemented, installed, and maintained according to

" the standards and specifications contained in Standards for Soil Erosion and Sediment Control in New

079716/P 2-3 . CTO 0289
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Jersey, 1987, and New Jersey Administrative Code, (NJAC 2:90-1.1 et seq.) unless otherwise noted in
this plan and the construction documents. Design specifications for soil erosion and sediment control

structures have been obtained from Standards for Soil Erosion and Sediment Control in New Jersey.

2.71 Structural Practices

The following structural practices wili be utilized during construction activities at Site 4 to control erosion

and sedimentation.

Diversion Bench - A diversion bench will be installed across the southeastern and eastern slope of the

landfill midway down the slope. The diversion bench will redirect surface water and sediment from the

slope to one of the two sediment basins.

Stone Construction Entrance - A temporary stone construction entrance will be installed to provide access

to the site from Macassar Road. Construction vehicles will be cleaned before exiting the site.

Decontamination Pad - A temporary decontamination pad will be constructed near the stone construction

entrance. Construction vehicles and other construction equipment will be cleaned prior to coming to the
site and before exiting the site.

Sediment Barrier (Silt Fence) - Silt fence will be installed parallel to existing contours in the locations

shown on the Erosion and Sediment Control Plan in order to intercept runoff from the disturbed areas.

The fence will be installed prior to clearing, grubbing, or excavation activities.

Sediment Basins - Two temporary sediment basins will be constructed to minimize offsite sediment

transport during construction activities. The sediment basins are designed to provide for sediment storage
capacity during construction activities plus temporary storage for a 2-year, 24-hour, Type |l storm event.

Additionally, the sediment basins are designed to obtain 70 percent trap efficiency at the start of the
basin’s useful life.

Surface Water Drainage Channel - A channel will be installed around the northern, western, and southern
boundaries of the landfill cap. The channel will divert surface water to one of two sediment basins. The
channel is designed to safely convey the peak discharge rate for a 25-year, 24-hour, Type IIl storm event.

The 25-year storm event is used to comply with New Jersey regulations for sanitary landfills (NJAC
7:26-2A.7g).

079716/P 2-4 CTO 0289
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Riprap - Riprap will be placed atop a geotextile fabric at the critical sections of the surface water drainage
channel (as identified in Appendix E). Riprap lining was chosen as it was found to be cost-effective
compared to other forms of protection (e.g., vegetated lining topsoil with erosion mat). Because of the

poor nature of the existing soils at the site, topsoil would need to be placed in vegetated ditches at Site 4.

Conduit Outlet Protection - The outlets from the sediment basins will be constructed to provide a stable
area at the outlet of the conduit in which the exit velocity from the conduit is reduced to a velocity

consistent with a stable condition in the downstream channel.

Temporary Vegetative Cover for Soil Stabilization - All regraded areas which will be left dormant for

extended periods of time shall be seeded with fast germinating temporary vegetation immediately
following grading. Seeding will be done with the appropriate species of grass (i.e., Annual Ryegrass or
Pearl Millet depending on the date of planting) and seeding rates (See Table 3.1-1 of the Standards).

Permanent Seeding - All regraded areas will be permanently seeded for long term protection. Seeding will
be done with the appropriate species of grass (i.e., hard or Sheep Fescue or Perennial Ryegrass
depending on the date of the planting) and seeding rates (See Table 3.2-1 of the Standards).

Mulching - All areas receiving temporary or permanent seeding will be mulched with an organic material to

prevent erosion by protecting the soil surface from raindrop impact and reducing the velocity of overland
flow.

Top Soiling - Areas which have soil types that cannot support vegetation even after fertilization will be

amended with top soil. The top soil will improve the soil medium for plant establishment and maintenance.

2.7.2 Management Strategies

1. Unstabilized, disturbed areas will be minimized and construction activities will be staged.
2. Seeding or other stabilization measures will follow immediately after grading.
3. Areas which are not to be disturbed will be clearly marked by flags, signs, etc.

4. The construction superintendent will be responsible for ensuring the installation and maintenance of
all erosion and sediment control practices.

079716/P 2-5 CTO 0289
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5. Erosion and sediment control structures will be installed and/or constructed prior to the start of any

earth disturbing activities.

6. Erosion and sediment control structures will remain in place until permanent vegetation has become

established over disturbed surfaces.
7. Temporary berms will be used to direct runoff to the sediment basins as the construction progresses.

2.8 PERMANENT STABILIZATION

All areas disturbed by the remedial action will be stabilized with permanent seeding following final grading.

Seeding will be done with appropriate species of grass (See Table 3.2-1 of the Standards).

Because of potentially high surface water discharge rates and velocities, segments of the surface water
drainage channel will require permanent stabilization by methods other than permanent seeding. Riprap
will be used in all sections of the surface water drainage channel that exceed a flow velocity of 2.0 feet per
second. The details of this analysis are presented in Appendix E. Permanent stabilization other than
permanent seeding is not needed for the diversion bench.

2.9 STORMWATER RUNOFF CONSIDERATIONS

Calculations were performed to determine the peak stormwater discharge rates for each drainage area
covering Site 4 for three scenarios: Pre-Construction, During Construction, and Post-Construction. Runoff
calculations for the 2-, 10-, and 25-year, 24-hour, Type lil storms were performed for each drainage area
and scenario. This range of storms covers the range of criteria required to design the various soil erosion
and sediment control structures for this project. Runoff calculations for Site 4 are included in Appendix B

and the results are summarized in more detail in Section 3.10.

Calculations were performed using Quick TR-56™ by Haestad Methods, Inc. The software utilizes the
identical procedures provided in the Soil Conservation Service's (SCS) Technical Release 55 (TR-55).
TR-55 is recommended in the Standards for Soil Erosion and Sediment Control in New Jersey as an

appropriate method for estimating peak discharge rates for small, urban watersheds.

Based on the existing topography there are 2 drainage areas for Site 4 that both discharge to the wetlands
area located southeast of the landfill. During the regrading of the waste, three drainage areas will be
created; two that discharge to the two sediment basins, and one that flows towards the wetlands. After,

" cap construction is complete, there will be two drainage areas, but they differ slightly from Pre-
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Construction scenario in configuration, size, and area. The drainage areas delineated for each scenario
are provided on figures included in Appendix B.

Calculations for the Pre-Construction scenario were completed to determine baseline flow rates from each
drainage area under current conditions. Peak discharge rates for the During Construction scenario were
necessary to determine the capacity of the sediment basins that will be in operation during construction.
Peak stormwater runoff rates and erosion potential are generally highest for this scenario because the
landfill construction area less the surface water drainage channel and sediment basins was assumed to
be cleared and grubbed. After construction of the landfill, the site will be restored to a grassed, pervious
condition. The calculated stormwater discharge rates for each drainage basin for this scenario was
slightly less than the Pre-Construction rates which indicates that permanent stormwater management
structures are not required. The peak flow rates dropped during the Post-Construction scenario primarily

because by placing topsoil on the site, a better growth vegetation will be established over the landfili than
presently exists.

210 CALCULATIONS

Runoff calculations for each Site 4- drainage area and scenario discussed above are summarized in
Appendices B.2, B.3 and B.4. A summary of calculated peak discharge rates is provided in Appendix B.1.

All assumptions made during the calculations are provided on the calculation sheets.

For the 2- to 25-year storm events, the calculated discharge rates range from 1 to 12 cubic feet per
second (cfs) for the Pre-Construction scenario, from 1 to 17 cfs for the During-Construction scenario, and
from 1 to 11 cfs for the Post-Construction Scenario. Because of the size of the areas to be disturbed
during construction, it was determined that sediment basins in conjunction with silt fence are necessary for
each Site 4 drainage area to control soil erosion and loss. In addition, because the peak discharge rates
from each area decreased between the Pre- and Post-Construction scenarios, permanent stormwater

management structures (i.e., detention basins) are not required for each area.

Calcuilations for determining the size and capacity of the temporary sediment basins required for Site 4 are
included in Appendix C. The capacity of each basin is large enough to provide for sediment storage
capacity during construction activities plus temporary storage for a 2-yr, 24-hour, Type Il storm event.
Additionally, the sediment basins are designed to obtain 70 percent trap efficiency at the start of the
basin's useful life. The size and dimensions of each basin are shown on the erosion and sediment control
drawings which are part of the construction drawings. Appendix C also contains calculations for sizing the

outlet structures for each of the sediment basins.
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Hydraulic stability calculations for the surface water drainage channel and diversion benches are included
in Appendix E. Throughout most of the surface water drainage channel, riprap is required to protect the
surface of the channel. Riprap will be placed atop a geotextile filter layer. Two separate riprap sizes will
be used within the channel. For the steeper-sloped sections of the channel, riprap with a median diameter
of 6 inches will be used. For shallower-sloped sections, a 4-inch median diameter will be used. Riprap is

not required within the diversion bench.

2.1 MAINTENANCE

In general, all erosion and sediment control measures will be checked daily and after each significant

rainfall event. Any required repairs will be made immediately. The following items will be checked in
particular:

» The stone construction entrance will be maintained in a condition which will minimize tracking of

sediment onto roads, including the addition of stone or other repairs.

» The silt fence will be checked regularly for undermining or deterioration of the fabric. Sediment will be

removed when the level of sediment deposition reaches half of the height of the fabric.

e Seeded areas will be checked regularly to ensure that a good stand is maintained. Areas shall be
fertilized and reseeded as needed. The RAC is responsible for maintenance until formal acceptance
by the Contracting Officer.

e Portions of the sediment basins that are embanked will be inspected for structural stability.

The sediment basins have been designed to contain the sediment erosion expected through the duration
of construction activities; therefore, no maintenance of the basins is expected. However, the RAC will be

responsible for inspecting the basins and removing sediment before sediment levels reach the bottom of

the dewatering hole in the riser pipe.

212 SEQUENCE OF CONSTRUCTION

The proposed sequence of construction events are as follows. Throughout all construction events, the

temporary and permanent controls shall be routinely inspected and properly maintained.
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Construct the rock entrance from Macassar Road to the site and the decontamination pad.
Construct the perimeter soil erosion and sediment control devices.

Clear and grub a pathway to the proposed areas of both sediment basins. The pathway will follow

along and inciude the area of the proposed surface water interception ditch.

Construct both sediment basins and surface water drainage channel in the locations shown on Design
Drawing C-4, Erosion and Sediment Control Plan, Site 4, in accordance with applicable details. Also,
install geotextile layer and riprap in the surface water drainage channel as indicated.

Construct temporary berms to direct surface water to the sediment basins.

Clear and grub the remainder of the site, taking care not to disturb ground beyond the construction

work limits shown on the plans.

Excavate waste outside the planned perimeter of the landfill cap and consolidate within the footprint of

the cap. Stabilize excavated areas with permanent vegetative cover.

Regrade waste and construct new temporary berms as required to direct surface water runoff to the
sediment basins.

Clean out sediment basins, if necessary, and distribute sediment over regraded waste.
Construct landfill cap.

Spread topsoil to bring the site to final contour. Sediment that collected against the silt fence during
backfilling and capping operations is clean material and is to be distributed evenly over remaining

disturbed areas prior to final stabilization.

Seed and muich the site.

After vegetation/permanent stabilization is established, remove all temporary control measures.
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3.0 SITE 5 EROSION AND SEDIMENT CONTROL PLAN

3.1 PROJECT DESCRIPTION

A low permeability cap will be installed at Site 5 to reduce rainwater infiltration and associated leachate
generation, promote surface water drainage, and provide isolation of the waste material from humans and
the surrounding environment. Existing waste along the perimeter of the landfill will be excavated and
consolidated within the footprint of the cap. In some areas, the landfill boundaries are adjacent to hillsides
and excavation of wastes from specific areas will be required to allow instailation of the cap and related
drainage ditches along the perimeter. A drainage channel will be installed around three sides of Site 5.
The channel will intercept upgradient surface water runoff, collect runoff from the landfill and the drainage

layer in the cap, and convey the combined water flow around the tandfill cap to discharge points west and
east of the site.

3.2 EXISTING SITE CONDITIONS

The Site 5 landfill covers an aerial extent of approximately 8 acres. Figure 1-3 depicts the approximate

boundary of the landfill. The boundary was determined by review of aerial photographs and other historical
information.

A smal! drainage ditch is located approximately 100 feet west of the dirt road that borders the western edge
of the site, and water is present in the ditch only after periods of heavy rainfall. The closest surface water
body is a tributary of Hockhockson Brook, located approximately 1,000 feet east of Site 5. The site is located
on the border of the Hockhockson Brook and Pine Brook watersheds.

The topography of the site is relatively flat with approximate maximum and minimum elevations of 115 feet
and 101 feet, respectively. The topography generally slopes from east to west and surface water from the
northern, central and western portion of the site follows the topography and drains to the west. There is a
depressional area with a minimum elevation of 104.6 feet along the south eastern corner of the site. Surface
water from the southern and eastern portions of the site drain to this location. 1t is likely that the surface
water that collects in this depression infiltrates into the sandy soil.

As shown on Figure 1-3, a trap/skeet shooting facility (Shooters Club) is located on top of the landfill at

Site 5. The Shooters Club consists of concrete walkways to shooting stations, various small structures

which house target throwing equipment, wooden light standards with the associated lights for night
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shooting, and other small ancillary items (gun racks, flagpole, etc.). The skeet shooting range

encompasses approximately 2.5 acres of the Site 5. A majority of the skeet range is covered by grass.

Also included at the facility is a clubhouse which consists of a mobile home (“Trailer” on Figure 1-3),
approximately 60 feet by 12 feet and a wooden deck approximately the same size. Two large vaults are
installed within the clubhouse and are used to store guns, ammunition, and related equipment used during
shooting events.

Adjacent to the clubhouse is a gravel parking area. Gravel and dirt roads are located within the landfill
boundary, including the road to the trap/skeet range which turns and continues to the EOD bunker, and an

access road crossing the landfill from the northwest to southeast. The areas adjacent to the access road
are wooded.

3.3 ADJACENT AREAS

The total drainage area encompassing Site 5 and the upgradient and downgradient areas is approximately
16 acres. The maximum and minimum elevations in the drainage area are approximately 137 feet and
100 feet, respectively.

Wetlands are located to the southwest of the landfill and a small area is located within the boundary of the
landfill in the southeast corner of the landfill. The small wetland area in the south east corner will be
eliminated during the remediation. As indicated by NJDEP personnel, this wetland will not need to be
replaced or restored because it lies entirely within the landfill boundaries. A stand of woods currently
buffers the landfill from the wetland to the southwest.

A band of woods and a railroad border Site 5 to the south. Surface water from the southern side of the
railroad tracks is conveyed under the tracks by a 24-inch pipe. The outlet of the pipe discharges near the
south western corner of the site. A diversion ditch will be installed to divert this surface water around the

site and any soil erosion and sediment control structures built for this site.

The EOD range is located north of Site 5 and the site falls within the safety distance arc for the EOD
range. When work is being performed at the EOD range (approximately 250 feet to the north) Site 5 must

be vacated. Based on site reconnaissance, a small series of hills fall between the site to the north and the
EOD range.
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Open areas with spoils piles border the site along the northeast corner and to the east. The maximum

elevation of the spoils pile is approximately 137 feet.

Flood insurance maps are not available for areas within the NWS Earie property boundary. Therefore, the
proximity of floodplains to the site could not be determined. There are no major watercourses in close
proximity to the site.

3.4 OFFSITE AREAS

Clean fill materials, as well as materials necessary for construction of the landfill cap, will be obtained from
outside of the base and transported to the site via trucks. Disturbance of other lands, besides Sites 4 and

5 on the base, is not anticipated.

3.5 SITE SOILS

The soils covering Site 5 belong to four different series. The series include the Atsion, Keyport, Lakehurst,
and Lakewood (SCS, USDA, 1989). A soils map for Site 5 is included in Appendix B.1. Each series and

the appropriate mapping unit that covers Site 5 are described in detail below.

Boring logs, completed during field activities at the site, indicate that the surface and shallow subsurface
soil is comprised of silty, fine-grained sand with some clay. The soil's consistency ranges from very loose
to medium dense. The color of the surface and shallow subsurface soil varies between boring locations.

Some soil is orange-brown to gray-brown in color, while others are dark brown to olive-brown.

Atsion series soils, mapped as Atsion sand, are nearly level, poorly drained soils in depressional areas
and on broad flats. These soils formed in acid, sandy, Coastal Plain sediments. A minor portion of Site 5
is mapped as Atsion sand. Permeability of the sand is moderately rapid or rapid in the subsoil and rapid in
the substratum. The available water capacity is low. Runoff is very slow and erosion is a slight hazard.
Most of the areas of this soil are wooded. Common species of trees include pitch pine, black gum, and
red maple. The surface layer of the Atsion series is approximately 8 inches thick. The layer contains 2
inches of partly decomposed organic material and roots and 6 inches of black sand. The subsurface soil
is grayish brown sand 14 inches thick. These soil characteristics generally correspond to the soil
encountered during boring activities at Site 5. Atsion sand is a Type C/D soil based on the Soil

Conservation Service's Hydrologic Soil Group classifications.

The Keyport series consists of moderately well drained soils on uplands. These soils formed in acid,

" clayey, Coastal Plain sediments. The mapping unit identified within the Keyport series at Site 5 is the
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Keyport sandy loam, 2 to 5 percent slopes (SCS, USDA, 1989). This unit covers a western portion of Site
5. It is a gently sloping, moderately well drained soil on low divides. Permeability of this soil is slow in the
subsoil and the substratum. The available water capacity is high and runoff is medium. Erosion is a
moderate hazard. The most common species of tree found in Keyport soil include yellow poplar, northern
red oak, and American beech. Some areas of Keyport soil have pyritic clay in the substratum. If the clay
is exposed during excavation and used as top soil, it will become extremely acid (pH about 2.5-3.0) and
will not support vegetation. The surface soil is brown sandy loam 8 inches thick and the subsurface soil is
yellowish brown silty clay loam 18 inches thick. These soil characteristics generally correspond to the soil
encountered during boring activities at Site 5. Keyport sandy loam is a Type C soil based on the Soil

Conservation Service’s Hydrologic Soil Group classifications.

The Lakehurst series consists of moderately well drained and somewhat poorly drained soils on uplands.
These soils were formed in acid, sandy Coastal Plain sediments. The mapping unit identified within the
Lakehurst series at Site 5 is the Lakehurst sand, 0 to 2 percent slopes (SCS, USDA, 1989). This unit
covers a limited portion of Site 5. It is a nearly level, moderately well drained and somewhat poorly
drained soil in depressional areas and on low divides. Permeability of this sand is rapid in the subsoil and
the substratum. The available water capacity is low and runoff is very siow. Water erosion hazard is
slight, but wind erosion is a severe hazard. Most areas of this soil are woodland. The most common
species of tree found in Lakehurst sand is the pitch pine. The surface layer is gray sand 4 inches thick.
The subsurface layer is light gray sand 6 inches thick. These soil characteristics generally do not
correspond to the soil encountered during boring activities at Site 5. Lakehurst sand is a Type A soil based
on the Soil Conservation Service's Hydrologic Soil Group classifications.

The Lakewood series consists of excessively drained soils on uplands. These soils were formed in acid,
sandy, Coastal Plain sediments. The mapping unit identified within the Lakewood series at Site 5 is the
Lakewood sand, O to 5 percent slopes (SCS, USDA, 1989). This unit covers a majority of Site 5. Itis a
nearly level and gently sloping, excessively drained soil on divides. Permeability of this sand is rapid in
the subsoil and moderate to rapid in the substratum. The available water capacity is low and runoff is very
slow. Water erosion hazard is slight, but wind erosion is a severe hazard. Common species of trees found
in Lakewood sand include pitch pine, shortleaf pine, chestnut oak, black oak, and Virginia pine. The
surface layer is 4 inches thick. The uppermost inch is dark brown, matted, decomposed organic material,
and below that it is dark grayish brown sand. The subsurface soil of the Lakewood series is light brownish
gray sand 10 inches thick. These soil characteristics generally correspond to the soil encountered during
boring activities at Site 5. Lakewood sand is a Type A soil based on the Soil Conservation Service's
Hydrologic Soil Group classifications.
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3.6 CRITICAL AREAS

Critical areas have potentially serious erosion problems due to the presence of steep slopes, poor
vegetative cover, or potentially high surface water velocities. For existing conditions the only potential
critical areas at or adjacent to Site 5 are the spoils piles. Several of these piles have steep siopes and
they are relatively unvegetated. Because the piles adjacent to the landfill have existed in this state for a
number of years and the present design does not disturb these slopes, these areas were not designated
as critical.

During and after construction of the landfill cap, the appropriate soil eros(on and sediment control
measures will be employed, therefore eliminating the creation of any new critical areas. A discussion of

these measures is provided below.

3.7 SOIL EROSION AND SEDIMENT CONTROL MEASURES

Soil erosion and sediment control measures will be implemented, installed, and maintained according to
the standards and specifications contained in Standards for Soil Erosion and Sediment Control in New
Jersey, 1987, and New Jersey Administrative Code, (NJAC 2:90-1.1 et seq.) unless otherwise noted in
this plan and the construction documents. Design specifications for soil erosion and sediment controi

structures have been obtained from the Standards for Erosion and Sediment Control in New Jersey.

3.71 Structural Practices

The following structural practices will be utilized during construction activities at Site 5 to control erosion

and sedimentation.

Stone Construction Entrance - A temporary stone construction entrance will be installed to provide access

to the site from the access road. Construction vehicles will be cleaned before exiting the site.

Decontamination Pad. A temporary decontamination pad will be constructed near the stone construction

entrance. Construction vehicles and other construction equipment will be cleaned prior to coming to the

site and before exiting the site.

Sediment Barrier (Silt Fence) - Silt fence will be installed parallel to existing contours in the locations

shown on the Erosion and Sediment Control Plan in order to intercept runoff from the disturbed areas.

The fence will be installed prior to any clearing, grubbing, or excavation activities at the site.
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Sediment Basin - Three temporary sediment basins will be constructed to minimize transport of sediment
offsite during construction activities. The sediment basins are designed to provide for sediment storage
capacity during construction activities plus temporary storage for a 2-year, 24-hour, Type il storm event.
Additionally, the sediment basins are designed to obtain 70 percent trap efficiency at the start of the
basin’'s useful life.

Detention Basin - The three temporary Site 5 sediment basins will be converted into permanent detention
basins after construction of the cap is completed. These basins are designed to have capacity for excess

runoff from a 25-y_ear, 24-hour, Type Il storm event.

Surface Water Diversion Ditch. A ditch will be installed at the southwest corner of the landfill cap to divert
surface runoff from south of the railroad tracks around the southern sediment/detention basin. The ditch is
designed to convey the peak discharge from a 25-year, 24-hour, Type 1l storm event. The 25-year storm
even is used in accordance with new Jersey regulations for sanitary landfills/NJAC 7:26-2A.7g).

Surface Water Drainage Channel. A channel wili be installed around the northern, southern, and eastern

boundaries of the landfill cap. The channel will convey surface water to one of three sediment/detention
basins and is designed to safely convey the peak discharge rate for a 25-year, 24-hour, Type |l storm

event. The 25-year storm event is used in accordance with New Jersey regulations for sanitary landfills
(NJAC 7:26-2A.79).

Conduit Qutlet Protection - The outlets from the sediment/detention basins will be constructed to provide a

stable area at the outlet of the conduit in which the exit velocity from the conduit is reduced to a velocity

consistent with a stable condition in the downstream channel.

Temporary Vegetative Cover for Soil Stabilization - All regraded areas which will be left dormant for

extended periods of time shall be seeded with fast germinating temporary vegetation immediately
following grading. Seeding will be done with the appropriate species of grass (i.e., Annual ryegrass or
pearl millet depending on the date of planting) and seeding rates (See Table 3.1-1 of the Standards).

Permanent Vegetative Cover for Soil Stabilization - All regraded areas will be permanently seeded for long

term protection. Seeding will be done with appropriate species of grass (i.e., hard or sheep fescue or

Perennial Rye grass depending on the date of planting) and seeding rates (See Table 3.2-1 of the
Standards).
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Mulching - All areas receiving temporary or permanent seeding will be mulched with an organic material to
prevent erosion by protecting the soil surface from raindrop impact and reducing the velocity of overland
flow.

Top Soailing - Areas which have soil types that cannot support vegetation even after fertilization will be

amended with top soil. The top soil will improve the soil medium for plant establishment and maintenance.

3.7.2 Management Strategies

1. Unstabilized, disturbed areas will be minimized and construction activities will be staged.
2. Seeding or other stabilization measures will follow immediately after grading.
3. Areas which are not to be disturbed will be clearly marked by flags, signs, etc.

4. The constfruction superintendent will be responsible for ensuring the installation and maintenance of

all erosion and sediment control practices.

5. Erosion and sediment control structures will be installed and/or constructed prior to the start of any

earth disturbing activities.

6. Erosion and sediment contro! structures wiil remain in place until permanent vegetation has become

established over disturbed surfaces.

7. Permanent detention basins will remain in place and will be maintained for the life of the cap.

3.8 PERMANENT STABILIZATION

All areas disturbed by the remedial action will be stabilized with permanent seeding following final grading.

Seeding will be done with appropriate species of grass (See Table 3.2-1 of the Standards).

In order to improve the soil texture and decrease the potential for erosion, the channels on the northern
and southern boundaries of the landfill will be topsoiled prior to permanent stabilization via seeding. The
remaining channel sections will be vegetated over the existing soils assumed to be sand. The diversion
ditch to be installed at the southwest corner of the site will be lined with 10 inches of riprap for permanent

stabilization. See Appendix E for channel and ditch lining design calculations.
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3.9 STORMWATER RUNOFF CONSIDERATIONS

Calculations were performed to determine the peak stormwater discharge rates for each drainage area
covering Site 5 for three scenarios: Pre-Construction, During Construction, and Post-Construction. Runoff
calculations for the 2-, 10-, and 25-year, 24-hour, Type Ili storms were performed for each drainage area
and scenario. This range of storms covers the range of criteria required to design the various soil erosion
and sediment control structures for this project. Runoff calculations for Site 5 are included in Appendix B

and the results are summarized in more detail below in Section 3.10.

Calculations were performed using Quick TR-55™ by Haestad Methods, Inc. The software utilizes the
identical procedures provided in the Soil Conservation Service’'s (SCS) Technical Release 55 (TR-55).
TR-55 is recommended in the Standards for Soil Erosion and Sediment Control in New Jersey as an

appropriate method for estimating peak discharge rates for smail, urban watersheds.

Based on the existing topography there are 3 drainage areas for Site 5. Two of the drainage areas
discharge offsite toward the west. The topography for the other drainage area indicates that water from
this area drains to a depression and the water infiltrates to the underlying aquifer. After regrading of the
waste and cap construction are complete, there will still be three drainage areas, but they will be different
in configuration, size and for one area, its point of discharge compared to the existing conditions. The two
points of discharge to the west of the site will remain the same before and after construction. A new point
of discharge will exist to the east after construction. The drainage areas delineated for each scenario are
provided on figures included in Appendix B.

Calculations for the Pre-Construction scenario were completed to determine baseline flow rates from each
~ drainage area under their current conditions. Peak discharge rates for the During Construction scenario
- were necessary to determine the capacity of the sediment basins that will be in operation during
construction. Peak stormwater runoff rates and erosion potential are generally highest for this scenario
because the entire site was assumed to be cleared and grubbed. After construction of the landfill, the site
will be typically be restored to a grassed, pervious condition, except in the vicinity of the skeet range which
will be paved. The calculated storm water discharge rates for each drainage basin for this scenario
exceeded the Pre-Construction rates which indicates that permanent stormwater management structures
are required. These stormwater management structures were designed for a 25-year, 24-hour, Type Il

storm which is the required storm event for designing landfill stormwater management structures.
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3.10 CALCULATIONS

Runoff calculations for each Site 5 drainage area and scenario discussed above are summarized in
Appendices B.5, B.6 and B.7. A summary of calculated peak discharge rates is provided in Appendix B.1.

All assumptions made during the calculations are provided on the calculation sheets.

For the 2 to 25-year storm events, the calculated discharge rates range from 1 to 12 cubic feet per second
(cfs) for the Pre-Construction scenario, from 3 to 35 cfs for the During-Construction scenario, and from 3
to 23 cfs for the Post-Construction Scenario. Because of the size of the areas to be disturbed during
construction, it was determined that sediment basins in conjunction with silt fence are necessary for each
Site 5 drainage area to control soil erosion and loss. In addition, because the peak discharge rates from
each area increased between the Pre- and Post-Construction scenarios, permanent stormwater

management structures (i.e., detention basins) are required for each area.

The calculations completed to determine the size and capacity of the temporary sediment basins and the
permanent detention basins required for Site 5 are included in Appendix D. For simplicity and to be
conservative, only one size of basin was designed for each drainage area. The capacity of each basin is
large enough to accommodate sediment and storm water for the During-Construction scenario and to
store the required excess storm water runoff from the Post-Construction scenario. The dimensions of

each basin are shown on the drawings.

Storm hydrographs were routed through each of the detention basins. For each of the detention basins,
the peak post-development peak outflow was less than the peak discharge for the 2, 10, and 25-year
storm events. The peak elevation for each event did not overtop any of the detention basins. All post-

development runoff will be routed through a detention basin. Therefore, there will be no undetained flow.

3.11 MAINTENANCE

In general, all erosion and sediment control measures will be checked daily and after each significant
rainfall event. Any required repairs will be made immediately. The following items will be checked in

particular:

o The stone construction entrance will be maintained in a condition which will minimize tracking of

sediment onto roads, including the addition of stone or other repairs.

e The silt fence will be checked regularly for undermining or deterioration of the fabric. Sediment will be

removed when the level of sediment deposition reaches half of the height of the fabric.
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The sediment basins have been designed to contain the sediment erosion expected through the six-
month construction process and to accommodate the runoff from a 2-yr storm event. Therefore, no

maintenance of the sediment basins is expected.

The seeded areas will be checked regularly to ensure that a good stand is maintained. Areas shall be
fertilized, re-top soiled and re-seeded as needed. The RAC is responsible for maintenance until

formal acceptance by the Contracting Officer.

The permanent detention basins will require long-term inspection and maintenance. They should be
inspected on a regular cycle and repaired as necessary. The RAC is responsible for maintenance

until formal acceptance by the Contracting Officer.

3.12 SEQUENCE OF CONSTRUCTION

The proposed sequence of construction events are as follows. Throughout all construction events, the

temporary and permanent controls shall be routinely inspected and properly maintained.

Construct the rock entrance from the access road to the site and a decontamination pad.
Construct the perimeter soil erosion and sediment control devices (i.e., silt fence).

Clear and grub a pathway to the proposed areas of the three sediment basins. The pathway will

follow along and include the area of the proposed surface water channels.

Construct the sediment basins and surface water interception channel in the locations shown on the

Site 5 Soil Erosion and Sediment Plan in accordance with the applicable details.
Construct temporary diversion berms to direct stormwater to the sediment basins.

Clear and grub the remainder of the site, taking care not to work beyond the limits of work shown on

the plans.

Excavate waste outside the planned perimeter of the landfill cap and consolidate within the footprint of

the cap. Stabilize excavated areas with permanent vegetative cover.
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8. Regrade waste and reestablish temporary diversion berms as necessary to direct stormwater to the
sediment basins.

8. Clean out sediment basins, if necessary, and distribute sediment over regraded waste.

10. Construct landfill cap, the roadways over the cap and the necessary culverts for the roadways.

11. Pave the skeet range.

12. Spread topsoil to bring the site to final grade. Sediment that collected against the siit fence or in the
sediment basins during backfilling and capping operations is clean material and is to be distributed
evenly over remaining disturbed areas prior to final stabilization.

-13. Seed and mulch the site.

14. Convert sediment basins into permanent detention basins.

15. After vegetation/permanent stabilization is established, remove all temporary soil erosion and

sediment control measures.
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4.0 CONCLUSIONS

4.1 SITE 4 CONCLUSIONS

The following items summarize the soil erosion and sediment control measures that are required for Site 4

during the construction and after the construction of the cap. The limitations of the plan are aiso noted.

¢ Silt fence will be installed between the two sediment basins along the southeast boundary of the limit
of work during construction activities. The fence will serve to collect sediment that is not redirected by

the diversion.

o Silt fence will be installed to the south of limit of work in the southwest corner of the landfill during

construction activities.

e An upgradient surface water drainage channel will be installed to eliminate surface water runon to the
cap from adjacent areas and to convey surface water runoff from the cap to the appropriate sediment
basin. Critical sections of this channel will be lined with a geotextile fabric and riprap to protect the soil

surface of the channel.

 The permanent diversion (bench) installed midway down the southeast slope of the final landfill cap

will serve as an adequate permanent erosion and sediment control device.

e Sediment basins will be used to minimize offsite sediment transport during construction activities. The
size of the sediment basins will adequately trap sediment erosion expected during the 6-month
construction period. Additionally, the basins have adequate size to detain peak run-off during a

2-year, 24-hour, Type Il storm event.

+ Site 4 post-development runoff will be less than pre-development runoff. Hence, a permanent

detention basin will not be constructed.

4.2 SITE 5§ CONCLUSIONS

The following items summarize the soii erosion and sediment control measures that are required for Site 5

during the construction and after the construction of the cap. The limitations of the plan are also noted.

079716/P 4-1 CTO 0289
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» Silt fence is required along the outside of the limit of work in areas where surface water runoff exits the
site.

e An upgradient surface water interceptor trench will be installed to eliminate surface water runon to the
cap from adjacent areas and to convey surface water runoff from the cap to the appropriate -
sediment/detention basin. Temporary diversion ditches may be required to direct surface water to the
sediment basins during construction. Design calculations for ditch and channel linings, given the
hydraulic conditions, are provided in Appendix E. The permanent diversion ditch routing flow around
the detention basin near the southwest corner of the landfill will be fined with 10 inches of riprap

stone. All other drainage ditches will be vegetated.

e Due to the size of the areas to be cleared and grubbed at one time, three sediment basins are

required during construction activities at Site 5.

* Because of the changes to the cover material during construction of the cap at the site, peak
stormwater discharge rates will increase. Therefore, permanent stormwater management devices
(i.e., detention basins) are required and are incorporated into the design. The detention basins reduce

the post-development peak discharge below pre-development conditions.

» The configuration of each of the basins are shown on the construction drawings.
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GUIDELINES
FOR SOIL EROSION AND SEDIMENT CONTROL

Effective soil erosion and sediment control planning requires careful evaluation of the following
factors prior to developing the plans for the specific site. The key planning objective is to retain
soil on the site and minimize delivery of sediment offsite:

I. Factors to be considered in planning:

a. erodibility of soils - information on soils characteristics may be found in the USDA ®Soil
Survey" available for most counties.

b. existing drainage patterns.

c. presence of steep slopes, stream corridors and other critical site factors.

d. quality of existing vegetation to act as a buffer during construction.

e. minimum area to be cleared.

f. protection of roadway access points from tracking sediments,

g. need for protecting conduit outlets with riprap.

h., stabilization of excess excavated materials to be deposited offsite.

When considering offsite impacts of the proposed project it must be demonstrated by an offsite

stability analysis that a stable condition exists at all points of water discharge for the 2 and 10
year design storm. If the existing offsite conditions are currently unstable it must be demonstrated
that the project will not aggravate such conditions. wWhere Infiltration Basins are proposed for
stormwater management, a stable emergency discharge area must be provided.

I1. Factors to be considered in erosion control plen design -
a. the grades, maximum slope and maximum area to be disturbed at one time should be based on:

1. soil erodibility

2. geology

3. rainfall data

4, proposed establishment of vegetation
5. proposed maintenance

b. the sequence of construction and the installation of erosion controls including:

l. site clearing

2. topseoil stripping

3, interim control installation

4, construction of structures/project phase
5. maintenance of controls, etc.

c. controls designed to achieve the following:

1. interception of runoff from long, sloping sites and delivery to stable area
2, stabilization by use of temporary vegetation
3. sediment filtration via preserving buffer strips
4, stabilized stockpiled soil
5. control soil losses at
i. driveway entrances/exists
ii. streams, rivers, natural drainage ways
iii. lerge, cleared areas subject to wind erosion

Guidelines for Erosion Control 2.1 April 1987



II1. Factors to be considered during construction:

a,
b,
C.
d.

implementation of erosion control plans in a timely manner

careful adherence to the construction sequence

frequent inspection and maintenance of erosion controls

timely removal of sediment from basins, removal of temporary structural
installation of permanent vegetation at project completion.

Guidelines for Erosion Control 2.2

controls

April 1987

and



APPENDIX B

CALCULATIONS TO ESTIMATE STORM WATER RUNOFF RATES FROM SITES 4 AND 5

B.1
B.2
B.3
B.4
B.5
B.6
B.7

Preliminary Information for Sites 4 and 5
Pre-Construction Conditions for Site 4
During Construction Conditions for Site 4
Post-Construcfion Conditions for Site 4
Pre-Construction Conditions for Site 5
During Construction Conditions for Site §

Post-Construction Conditions for Site 5



B.1  PRELIMINARY INFORMATION FOR SITES 4 AND 5
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KLEJ-KEYPORT-URBAN LAND: Nearly level to moderately
steep, deep, somewhat poorly drained and moderately well
drained, sandy and clayey soils and Urban land, on uplands

EVESBORO-KLEJ: Nearly level to steep, deep, excessively
drained, moderately well drained, and somewhat poorly
drained, sandy soils; on uplands

FREEHOLD-URBAN LAND-COLLINGTON: Nearly level to
moderately steep, deep, well drained, loamy soils and Urban
land; on uplands

SASSAFRAS-DOWNER-WOQODSTOWN: Nearly level to
steep, deep, well drained and moderately well drained,
loamy soils; on uplands

LAKEWOOD-LAKEHURST-EVESBORO-KLEJ: Nearly level
to moderately sloping, deep, excessively drained, moderately
well drained, and somewhat poorly drained, sandy soils; on
uplands

ATSION: Nearly level, deep, poorly drained, sandy soils; on
upland flats .
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NEW JERSEY AGRICULTURAL EXPERIMENT STATION
COOK COLLEGE, RUTGERS AND THE STATE UNIVERSITY
THE NEW JERSEY DEPARTMENT OF AGRICULTURE,
STATE SOIL CONSERVATION COMMITTEE

GENERAL SOIL MAP
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“-+h area outlined on this map consists of
» than one kind of soil. The map is thus
.nt for general planning rather than a basis
for decisions on the use of specific tracts.
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LEGEND

SULFAQUENTS SULFIMEMISTS HOOKSAN Nearly level
and gently stoping . deep. poorly drained, very poorty
draned and eacessively drawned. muchky and sandy soils. on
coastal dunes and on thidal fiats

HUMAQUEPTS, FREQUENTLY FLOODED MANAHAWKIN
Nearty levet, deep, somewhal poorly drained tu very poorly
drained, muchky and sandy soils. on tlood plains and on low
lands

TINTON-PHALANX-URBAN LAND: Nearly level to steep,
deep, well drained, loamy soils and Urban land; on uplands

FREEHOLD-URBAN LAND-HOLMDEL - Nearly level to
steep, deep, well drained lo somewha! poorly drained,
loamy soils and Urban land; on uplands

TINTON-COLLINGTON-COLTS NECK: Nearly level to
steep, deep, well drained, loamy soils; on uplands

B FREEHOLD-SHREWSBURY-TINTON: Nearly level to steep,
3 deep, well drained and poorly drained, loamy soils; on

uplands
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NEW JERSEY AGRICULTURAL EXPERIMENT STATION
. COOK COLLEGE, RUTGERS AND THE STATE UNIVERSITY
UNITED STATES DEPARTMENT OF AGRICULTURE : ) THE NEW JERSEY DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE MONMOUTH COUNTY, NEW JERSEY STATE SOIL CONSERVATION COMMITTEE
Publication symbols consist of letters or a combination of ietters and
numbers. The initial two letters represent the kind of soil. A capital - SPECIAL SYMBOLS FOR
lotter of A, B, C, D or E following the first two letters indicates the class
of slope. Symbols without 8 slope letter are for nearly level soils, CULTURAL FEATURES SOIL SURVEY
soils named for higher categories or for miscellaneous areas. A number
. (o1 ]
following the letter represents an eroded phase. BOUNDARIES MISCELLLANEOQUS CULTURAL FEATURES SOIL DELINEATIONS AND SyMBoLs "0 S\
National, state or province —_— - Farmstead, house . ESCARPMENTS
{omit in urban areas)
County or parish _ Church i Bedrock [
{points down slope)
Minor civil division -—_—— — School £ O!riev lh:ndbedroclk , T
points down slope
Ing:an
Indian mound (label) /M Moung SHORT STEEP SLOPE oorrrmesee
] ] t I forest K, -
SYMBOL NAME SYMBOL NAME itote Torest o park, 0P o
ana large arport) ' Located object {label) GULLY
" —_—— Gan
AeA Adelphia loam, 0 to 2 percent siopes KeA Keyport sandy loam, 0 10 2 percent slopes 1 andg grant Tank {label) o DCPRESSION OR SINK o
AeB Adelphia loam, 2 to 5 percent slopes Kel Keyport sandy loam, 2 10 5 percent slopes
ALA Adelphia loam - Urban land complex, O to 5 percent siopes KeC Xeyport sandy loam, 5 10 10 percent siopes Lumat of soil survey [label) —_—— Well ) > 2 . _
At Atsion sand KeD ' Keyport sandy loam. 1010 15 percent siopes i Tenene ) sor (Sr‘::)’:‘nr::#ysr\lo].lesnown) ©
KGB Keyport sandy joam - Urban land complex. O to 10 percent siopes ¥ ield sneet matchhine & neathne —_— e .
Cm Colemantown ioam KiA Kle) loamy sand. O to 3 percent slopss Windmiit MISCELLANEQUS
CnB Collington sandy loam, 2 to 5 percent slopes KmB Kley loarny sand, clayey substratum, O to 5 percent siopes
cnC2 Collington sandy loam, 5 to 10 percent slopes, eroded KUA Kiet loamy sand - Urban land complex, O to 3 percent siopes AD HOC BOUNDARY {labei) v Kitchen midden /' Blowout v
CnD3 Collington sandy loem, 10 to 15 percent slopes, severely eroded KvA Kresson loam 010 9 percent siopes - :
CoA Collington foam, O to 2 percent slopes Sl arport, ai field. park, oslfield, 2220 o ¥
e _ y
CRB Collington sandy loam - Urban land complex, 0 to 10 percent siopes Laa Lakehurst sand O to 2 percent siopes cemelery, ar flood pool Clay spot *
CciB Colts Neck sandy loam, 2 10 S percent slopes Lol Lakewood 1and. 010 3 percent sooes STATE COORDINATE TICK _ .
CiC Colts Neck sandy loam, 5 to 10 percent slopes Lel Lavewood wand 5 to 10 percent sinpes Gravelly ypat
Cic2 Colts Neck sandy loam, 5 to 10 percent siopes. eroded LAND DIVISION CORNE RS
ciD2 Colts Nech sandy loam, 10 to 15 percent slopes, eroded Ma Manar gwsin much : .\ L
CIE2 Colts Neck sandy loam, 15 to 25 percent slopes, eroded e Marfion wandy am 310 10 percent wopes {vectiony ard lang grants) WATER FEATURES Gumbo. sick of 3¢abby spot (sodic) @
g Marmion Dam 2 10 5 pertent siooes HOALSS
OnA Downer loamy sand, O to 5 percent slopes Dumps and other simular =
DnC Downer loamy sand, 5 10 10 percent slopes Paa Pemberton loamy wnd. 0 to 9 percent vopes [rvrded (Madian shown ——— DRAINAGE non sail areas
DoA Downer sandy loam, O to 2 percent slopes Png Phalanz loamy sand. 0 10 10 percent siopes if vidle prenity) Brominent hitl of peak 2t
DoB Downer sandy loam, 2 to 5 percent slopes PRD Phalans loamy 3and. 10 ta 25 percent siopes Other roads —_— —~— rrominer pe
’—\_/
ouB Downer sandy loam - Urban jand complex, O to 10 percent slopes 334 Pits. sand and gravel Perennial, doubie tine
Pw Pyamments waste substratum Rock oultrop '
En Elkton loam b : “ tegn . T === Perennial, ungle line L (inciudes sandstone and shale) ,
EvB Evesboro sand, 2 to 5 percent slopes Saf Saisatras sandy oam 210 3 percent wUooey Sahne spot +
EvC Evesboro sand, 5 to 10 percent slopes SaC Sassairas sandy loam. % 10 10 percent siopes ROAD EMBLEM 8 DESIGNATIONS — .
EvD Evesboro sand, 10 to 15 percent siopes Sa0 Sassalras sandy loam, 10 1o 15 percenl slopes Intermitient .
EVE Evesboro sand, 15 to 25 percent slopes SaE Sassalras sandy loam, 15 to 25 percenl slopes . t D) L Sandy spot
EWB Evesboro sand - Urban land complex, O to 10 percent slopes Sg8 Sassalras gravelly sandy loam. 2 to 5 percent siopes Merstate = Drainage end - -
SgC Sassafras gravelly sandy loam, 5 to 10 percent siopes . Severely eroded spot =
Fb Falisington loam SIA Sassafras loam, 0 10 2 percent slopes Federal @ Canals or ditches
FnA Freshold loamy sand, O to 5 percent slopes .Sn Shrawsbury sandy loam o o (i it , ) )
FnC Freehold loamy sand, 5 to 10 percent siopes SS Sultaquents and Sulfihemists_ trequently looded Stete @ . Shide or shp (tips point upsiope) )
FrB Freehold sandy loam, 2 to 5 percent slopes Double-line (1abei) —LAam
FrC Freehold sandy loam, 5 to 10 percent siopes ToA Tinton loamy sand, O 1o 5 percent slopes Stony spot, very stony spot 0@
Frc2 Freehold sandy loam, § to 10 parcent slopes, eroded ToC Tinton loamy sand, 5 to 10 percent siopes County, farm of ranch Drainage and/or irrigation ———
FrD Freehold sandy loam, 10 to 15 percent slopes ToD Tinton loamy sand, 10 to 25 percent slopes
FrD2 Freehold sandy loam, 10 to 15 percent slopes, eroded TUuB Tinton loamy sand - Urban land complex, 0 to 5 percent slopes RAILROAD ——t
FrE2 Freehold sandy loam, 15 ta 25 percent slopes, eroded LAKES, PONDS AND RESERVOIRS
FsA Freehold loam, 0 to 2 percent slopes UA Udorthents, smoothed .
FuUs Freehold sandy loam - Urban land complex, O to 10 percent slopes uo Udorthents - Urban land complex, 0 to 3 percent slopes POWER TRANSMISSION LINE T Perennial
uL Urban land (normally not shown)
HaB Hammonton loamy sand, O to 3 percent slopes PIPE L'NE“ tsh e Intermittent (’;.:—\( o
HbA Hammonton ssndy loam, O to 2 percent slopes WwnB Woodstown sandy loam, 2 to 5 percent slopes (normally not shown) ntermitten -] S
HbB Hammonton sandy loam, 2 to 5 percent slopes WoA Woodstown loam, O to 2 percent slopes FENCE T
HLA Hammonton sandy loam - Urban land complex, O to 3 percent {normally not shown) MISCELLANEQUS WATER FEATURES
slopes LEVEES
HnA Hoimdael sandy ioam, O to 2 percent siopes ol
* Marsh ol
HnB Holmdel sandy loam, 2 to S parcent siopes Without road D arsh or swame
HUA Holmde! sandy loam - Urban land complex, O to 5 percent slopes . . :
HwB Hooksan sand, 0 to 5 percent slopes ' _ Y Spring o~
HxA Hooksan Variant sand, O to 2 percent slopes With road T
Hv H ts. ir 1y fonded .
o o . i VIR N URITEIATE Well, artesian hd
R With railroad ullnnnnynl
well, irrigation ©
DAMS
Wet spot : ¥
Large (to scile) @
Medium or smail ‘m
PITS &]
Grave! pit P
Mine or qua‘ry ®
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mMonmouth Gounty, New Jersey

swales, and on low divides. Areas of the soil are irregular
in shape and typically range from 10 to 50 acres in size.

Typically, the surface layer is very dark grayish brown
ioam 8 inches thick. The subsoil is 30 inches thick. It is
strong brown sandy clay loam to a depth of 31 inches.
Below that, it is mottled, strong brown sandy loam to a
depth of 38 inches. The substratum extends to a depth
of 60 inches or more. It is mottled, strong brown sandy
joam that has thin lenses of sandy clay loam.

Included with this unit in mapping are Adelphia soils
that have a sandy loam surface layer. This soil, which
makes up a significant portion of the map unit, is similar
to the Adelphia loam in use and management. Aiso
included are areas of Holmde! and nearly level Adelphia
soils. These soils, which make up about 45 percent of
the unit, are similar to the gently sloping Adelphia loam
in use and management. Also included are areas of
Freehold, Collington, Mariton, and Shrewsbury soils.
These soils, which make up as much as 15 percent of
the unit, are dissimilar to the gently sloping Adelphia
loam in use and management.

Permeability of the Adelphia soil is moderately slow or
moderate in the subsoil and moderate or moderately
rapid in the substratum. The available water capacity is
high. The apparent seasonal high water table is at a
depth of 1 1/2 to 4 feet from January to April. Runoff is
medium. Erosion is a slight hazard. Organic matter
content is moderate. In unlimed areas reaction is
extremely acid or very strongly acid.

Most areas of this soil are farmed. A small acreage is
used for pasture. A few acres is woodiand.

This soil is suited to common field crops, hay, sod,
and vegetables. The main limitation is the seasonal high
water table. The main management concern is providing
drainage. The seasonal high water table limits the soil for
certain crops and restricts the time when the soils can
be worked. Cover crops and crop residue management
help to maintain soil titth and organic matter content.

This soil is well suited to pasture. The major
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing. In
some wetter areas improved drainage is needed.

This soil is well suited to commercial woodland
production. Potential productivity for northern red oak is
moderately high. The common species are northern red
oak, black oak, white oak, yellow poplar, sweetgum, and
red maple. The wetter areas are dominated by
sweetgum and red maple.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are the seasonal high water table,
cutbanks caving, frost action potential, and shrinking and
swelling.

This soil is in capability subclass llw; the woodland
ordination symbol is 4A.

13

ALA—Adelphia loam-Urban land complex, 0 to 5
percent slopes. This map unit consists of nearly ievel
and gently sloping, moderately well drained and
somewhat poorly drained Adelphia loam and Urban land.
Areas of each are in such an intricate pattern that it was
not practical to map them separately. The mapped areas
are irregutar in shape and typically range from 25 to 75
acres in size.

Adelphia loam makes up about 45 percent of each
.napped area. Urban land makes up 30 percent, and
other soils make up 25 percent.

Typically, the surface tayer of the Adelphia soil is very
dark grayish brown loam 8 inches thick. The subsoil is
30 inches thick. It is strong brown sandy clay ioam to a
depth of 31 inches. Below that, it is mottied, strong
brown sandy loam to a depth of 38 inches. The
substratum extends to a depth of 60 inches or more. It is
mottled, strong brown sandy loam that has thin lenses of
sandy clay loam.

Urban land unit consists of areas covered by
impermeable surfaces, such as dwellings, roads and
streets, shopping centers, parking lots, and industrial
parks.

Included with this complex in mapping are areas of
Adelphia soils that have a sandy loam surface layer and
Holmdel soils. These soils are similar to the Adelphia
loam in use and management. Also included are areas
of Udorthents and Freehold, Collington, Marlton, and
Shrewsbury soils. These soils are dissimilar to the
Adelphia loam in use and management. The similar and
dissimilar soils make up as much as 25 percent of the
complex.

Permeability of the Adelphia soil is moderately slow or
moderate in the subsoil and moderate or moderately
rapid in the substratum. The available water capacity is
high. The apparent seasonal high water table is at a
depth of 1 1/2 to 4 feet from January to April.

The open areas of this map unit are used for lawns,
vacant wooded lots, gardens, and small parks.

The main limitations to use of the Adelphia soil as
sites for dwellings and some other types of community
development are the seasonal high water table,
cutbanks caving, frost action potential, and shrinking and
swelling.

This map unit is not assigned to a capability subclass;
the woodland ordination symbol is 4A.

At—Atsion sand. This is a nearly level, poorly drained
soil in depressional areas and on broad flats. Areas of
this soil are irregular in shape and typically range from
10 to 75 acres in size.

Typically, the surface layer is 8 inches thick. The
uppermost 2 inches is matted, partly decomposed
organic material and roots, and below that, it is black
sand. The subsurface layer is grayish brown sand 14
inches thick. Tr.e subsoil is 18 inches thick. It is dark
reddish brown loamy sand to a depth of 30 inches.

CPTQ_, 8 ofF (4
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Below that, it is mottied, brown sand to a depth of 40
inches. The substratum is mottled, yellowish brown fine
sand to a depth of 60 inches or more.

included with this soil in mapping are areas of
Humagquepts and Manahawkin, Lakehurst, and Klej soils.
Also inciuded, in the vicinity of Holmeson and Turkey
Swamp, are areas of soils that have a glaucontic
substratum. These soils, which make up as much as 25
percent of the map unit, are dissimilar to the Atsion soil
in use and management.

Permeability of the Atsion soil is moderately rapid or
rapid in the subsoil and rapid in the substratum. The
available water capacity is low. The apparent seasonal
high water table is between the surface and a depth of 1
foot from November to June. Runoft is very slow.
Erosion is a slight hazard. Organic matter content is
moderate. In unlimed areas reaction is extremely acid or
very strongly acid.

Most areas of this soil are wooded. A few acres is
used for blueberries.

This soil is suited to specialty crops, such as
blueberries. For blueberries drainage and land smoothing
are needed. The major limitation for most other crops is
the seasonal high water tabie.

This soil is poorly suited to commercial woodland
production. Potentiat productivity for pitch pine is high.
The common species are pitch pine, black gum, and red
maple.

The main limitation to use of this soil as sites for
dwellings and some other types of community -
development is the seasonal high water table.

This soil is in capability subclass Vw; the woodland
ordination symbol is 7W.

Cm—Colemantown loam. This is a nearly level,
poorly drained soil in depressional areas and on broad
flats. Areas of the soil are irregular in shape and typically
range from 10 to 50 acres in size.

Typicatly, the surface layer is very dark brown loam 9
inches thick. The subsoil is mottled, dark greenish gray
clay loam 27 inches thick. The substratum extends to a
depth of 60 inches or more. It is mottled, dark greenish
gray stratified sandy clay loam, sandy loam, and sandy
clay to a depth of 48 inches. Below that, it is dark
greenish gray sandy clay to a depth of 60 inches or
more.

Included with this soil in mapping are areas of Kresson
and Shrewsbury soils. These soils, which make up about
35 percent of the map unit, are similar to the
Colemantown soil in use and management. Aiso
included are areas of Adelphia soils. These soils, which
make up as much as 10 percent of the map unit, are
dissimilar to the Colemantown soil in use and
management.

Permeability of this Colemantown soil is slow in the
subsoil and moderately siow in the substratum. The
available water capacity is high. The perched seasonal

Soil Survey

high water table is between the surface and a depth ot .
foot from October to June. Runoff is siow. Erosion is a
slight hazard. QOrganic matter content is moderate to
high. The soil is subject to occasional flooding. In
unlimed areas reaction is extremely acid or very strongly
acid.

About half the acreage of this soil is farmed. A few
acres is used for pasture. The rest of the acreage is
woodland.

This soil is suited to common field crops, hay, and
vegetables. The main limitation is the seasonal high
water table. The main management concern is providing
drainage. In some areas the clayey subsoil and
substratum fimit the efficiency of subsurface drainage.
The seasonal high water table limits the soil for certain
crops and restricts the time when the soils can be
worked. Cover crops and crop residue management help
to maintain soil tiith and organic matter content.

This soil is suited to pasture. The major management
practices are proper seeding, proper stocking, liming and
fertilizing, and rotation of grazing. In some wetter areas
improved drainage is needed.

This soil is suited to commercial woodland production.
Potentia! productivity for pin oak is moderately high.
During wet periods the use of equipment for harvesting
trees is limited. The common species are pin oak,
sweetgum, and red maple.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are the seasonal high water table and
flooding.

This soil is in capability subclass lllw; the woodland
ordination symbol is 4W.

CnB—Collington sandy loam, 2 to 5 percent
slopes. This is a gently sloping, well drained soil on
divides. Areas of the soil are irregular in shape and
typically range from 10 to 50 acres in size.

Typically, the surface layer is dark brown sandy loam
11 inches thick. The subsoil is 21 inches thick. It is dark
brown loam and sandy clay loam to a depth of 29
inches. Below that, it is dark brown sandy loam to a
depth of 32 inches. The substratum is dark brown and
brown sandy loam and coarse sandy loam to a depth of
60 inches or more.

Included with this soil in mapping are areas of
Collington soiis that have a loam surface layer and
Freehold soils. These soils, which make up about 35
percent of the map unit, are similar to the Collington
sandy loam. Also included are areas of Holmdel,
Adelphia, and Marlton soils. These soils, which make up
as much as 15 percent of the map unit, are dissimilar to
Collington sandy loam in use and management.

Permeability of this Collington soil is moderately slow
or moderate in the subsoil and moderately slow to
moderately rapid in the substratum. The available water
capacity is high. The seasonal high water table is at
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Marlboro, Manalapan, and Aberdeen Townships. The
clay is also in other parts of the county, but at greater
depths and is generally not excavated. Contact the local
office of the Soil Conservation Service (SCS) for
information about the probable locations of this material.
SCS can also provide information about the
management practices needed to establish vegetation
where pyritic clay has been excavated.

Permeability of this Keyport soil is slow in the subsoil
and the substratum. The available water capacity is high.
The high water table is at a depth of 1 1/2 to 4 feet from
November to May. Runoff is slow. Erosion is a slight
hazard. Organic matter content is moderate. in unlimed
areas reaction is extremely acid or very strongly acid.

Most areas of this soil are farmed. A small acreage is
used for pasture. A few acres is woodland.

This soil is suited to common field crops, hay, and
vegetables. The main limitation for crops is the seasonal
high water table. The main management concern is
providing drainage. In some areas the clayey subsoil and
substratum limit the efficiency of subsurface drainage.
The seasonal high water table limits the soil for certain
crops and restricts the time when the soil can be
worked. Cover crops and crop residue management help
to maintain soil tilth and organic matter content.

This soil is well suited to pasture. The suitable
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing. In
some wetter areas improved drainage is needed.

This soil is well suited to commercial woodland
production. Potential productivity for yellow poplar is
high. The common species are yellow poplar, northern
red oak, and American beech.

The main limitation to use of this soil as sites for
dwellings and some other types of community
development are the seasonal high water table, shrinking
and swelling, slow percolation, and the high frost action
potential. if pyritic clay that is exposed during excavation
is used as topsoil, it will become extremely acid and will
not support vegetation.

This soil is in capability subclass liw; the woodland
ordination symbol is 6A.

KeB—Keyport sandy loam, 2 to 5 percent slopes.
This is a gently sloping, moderately well drained soil on
low divides. Areas of the soil are irregular in shape and
typically range from 5 to 35 acres in size.

Typically, the surtace layer is brown sandy loam 8
inches thick. The subsoil is 34 inches thick. it is
yellowish brown silty clay loam-to a depth of 18 inches.
Below that, it is mottled, dark yellowish brown siity clay
loam to a depth of 42 inches. The substratum is gray
silty clay ioam to a depth of 60 inches or more.

Included with this soil in mapping are areas of Keyport
soils that have a loam surface layer and Woodstown
soils. Also included are areas of Keyport soils that have
a loamy sand surface layer less than 20 inches thick.

Soit Survey

These soils, which make up about 40 percent of the map
unit, are similar to the Keyport sandy loam in use and
management. Also included are areas of Elkton soils and
Klej soils that have a clayey substratum. These soils,
which make up as much as 15 percent of the map unit,
are dissimilar to the Keyport sandy loam in use and
management. .

Some areas of this Keyport soil have pyritic clay in the
substratum. If the pyritic clay that is exposed during
excavation is used as topsoil, it will become extremely
acid (pH about 2.5-3.0) and wili not support vegetation.
Pyritic clay is mainly in the vicinity of Keyport, Hazlet,
Marlboro, Manalapan, and Aberdeen Townships. The
clay is also in other parts of the county but at greater
depths and is generally not excavated. Contact the local
office of the Soil Conservation Service for information
about the management practices needed to establish
vegetation where pyritic clay has been excavated.

Permeability of this Keyport soil is slow in the subsoil
and the substratum. The available water capacity is high.
The high water table is at a depth of 1 1/2 to 4 feet from
November to May. Runoff is medium. Erosion is a
moderate hazard. Organic matter content is moderate. In
unlimed areas reaction is extremely acid or very strongly
acid.

Most areas of this soil are farmed. A small acreage is
used for pasture. A few acres is woodland.

This soil is suited to common field crops, hay, and
vegetables. Erosion is a hazard. The major limitation is
the seasonal high water table. The main management
concern is providing drainage and reducing runoff to
control erosion. In some areas the clayey subsoil and
substratum limit the efficiency of subsurface drainage.
The seasonal high water table limits the soil for certain
crops and restricts the time when the soil can be
worked. Contour farming, stripcropping, grassed
waterways, and cropland terraces or diversion terraces
help to reduce runoff and to control erosion. Cover crops
and crop residue management help to maintain soil tilth
and organic matter content.

This soil is well suited to pasture. The suitable
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing. in
some wetter areas improved drainage is needed.

This soil is well suited to commercial woodland
production. Potential productivity for yellow poplar is
high. The common species are yellow poplar, northern
red oak, and American beech.

The main fimitations to use of this soil as sites for
dwellings and some other types of community
development are the seasonal high water table, shrinking
and swelling, stow percolation, and the high frost action
potential. If pyritic clay that is exposed during excavation
is used as topsoil, it will become extremely acid and will
not support vegetation.

This soil is in capability subclass lle; the woodland
ordination symbol is 6A.
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County, New Jersey

included with this soil in mapping are areas of Marlton
Colemantown soils. These soils, which make up
25 percent of the map unit, are similar to the
sson soil in use and management. Also included are

s of Adelphia and Shrewsbury soils. These soils,
ich make up as much as 15 percent of the map unit,

dissimilar to the Kresson soil in use and

gement. .
""" permeability of this Kresson soil is slow in the subsoil
e and the substratum. The available water capacity is high.

rched seasonal high water table is at a depth of 1
joot to 1 1/2 teet from December to May. Runoff is slow
to medium. Erosion is a slight to moderate hazard.
Organic matter content is moderate. In unlimed areas
reaction is extremely acid or very strongly acid.

Most areas of this soil are farmed. A small acreage is
used for pasture. A few acres is woodland.

This soil is suited to common field crops, hay, and

tables. The main limitation for crops is the seasonal
high water table. The main management concern is

oviding drainage. The clayey subsoil and substratum

lower the efficiency of subsurface drainage. The
seasonal high water table limits the soil for certain crops
and restricts the time when the soil can be worked.
Cover crops and crop residue management help to
maintain soil tilth and organic matter content.

This soil is suited to pasture. The suitable
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing. In
some wetter areas improved drainage is needed.

This soil is suited to commercial woodland production.
Potential productivity for sweetgum is high. The common
species are sweetgum, white oak, pin oak, yellow poplar,
and willow oak.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are the seasonal high water table, slow
percolation, and frost action.

This soil is in capability subclass lliw; the woodland
ordination symbol is 7W.

LaA—Lakehurst sand, 0 to 2 percent slopes. This is
a nearly level, moderately well drained and somewhat
poorly drained soil in depressional areas and on low
divides. Areas of the soil are irregular in shape and
typically range from 5 to 30 acres in size.

Typically, the surface layer is gray sand 4 inches thick.
The subsurface layer is light gray sand 6 inches thick.
The subsoil is 26 inches thick. It is brown loamy sand to
a depth of 13 inches. In the next layer it is mottled,
brownish yellow sand to a depth of 24 inches. Below
that, it is mottled, pale brown sand to a depth of 36
inches. The substratum is mottled, light brownish gray
sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of Klej
soils and soils that are similar to the Lakehurst soil but
that have a bleached subsurface layer that is thinner

43

than typical and that do not have a subsoil that in the
upper part is distinet, thin, or darkened by an
accumulation of organic matter. These soils, which make
up about 30 percent of the map unit, are similar to the
Lakehurst soil in use and management. Aiso included
are areas of Lakewood and Atsion soils. These soils,
which make up as much as 15 percent of the map unit,
are dissimilar to the Lakehurst sand in use and
management.

Permeability of this Lakehurst soil is rapid in the
subsoil and the substratum. The available water capacity
is low. The apparent seasonal high water table is at a
depth of 1 1/2 to 3 1/2 feet from January to April.
Runoff is very slow. Water erosion is a slight hazard.
Wind erosion is a severe hazard. Organic matter content
is low. in unlimed areas reaction is extremely acid to
strongly acid.

Most areas of this soil are woodland. A very small
acreage is used for pasture and farming.

This soil is poorly suited to common field crops, hay,
and vegetables. The main limitations are the low
available water capacity, the low organic matter content,
rapid permeability, and the seasonal high water table. If
the soil is farmed, in wet areas improved drainage is
needed for certain crops. Other management concerns
are irrigation and frequent applications of lime and
fertilizer. Cover crops and crop residue management
help to maintain soil tilth and organic matter content
Windbreaks and cover crops help to control wind
erosion.

This soil is poorly suited to pasture. The suitable
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing. In
the wetter areas improved drainage is needed.

This soil is poorly suited to commercial woodland
production. Potential productivity for pitch pine is high.
The most common species is pitch pine.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are the seasonal high water table, poor
filter, cutbanks caving, and sandiness.

This soil is in capability subclass IVw; the woodland
ordination symbol is 6S.

LeB—Lakewood sand, 0 to 5 percent slopes. This
is a nearly level and gently sioping, excessively drained
soil on divides. Areas of the soil are irregular in shape
and typically range from 5 to 40 acres in size.

Typically, the surface layer is 4 inches thick. The
uppermost inch is dark brown, matted, decomposed
organic material, and below that it is dark grayish brown
sand. The subsurface layer is light brownish gray sand
10 inches thick. The subsoil is 17 inches thick. It is dark
brown loamy sand to a depth of 16 inches. Below that, it
is brownish yellow sand to a depth of 31 inches. The
substratum is brownish yellow gravelly sand to a depth
of 60 inches or more.
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included with this soil in mapping are areas of
Evesboro soils and soils that are similar to the Lakewood
soil but that have a bleached subsurface layer that is
thinner than typical or that does not have a dark brown
subsoil. These soils, which make up as much as 30
percent of the map unit, are similar to the Lakewood soil
in use and management. Also included are areas of
Lakehurst, Klej, and Atsion soils. These sails, which
make up as much as 15 percent of the map unit, are
dissimilar to the Lakewood soil in use and management.

Permeability of this Lakewood soil is rapid in the
subsoil and moderate to rapid in the substratum. The
available water capacity is low. The seasonal high water
table is at a depth of more than 6 feet. Runoff is very
slow. Water erosion is a slight hazard. Wind erosion is a
severe hazard. Organic matter content is low. In uniimed
areas reaction is extremely acid or very strongly acid.

Most areas of this Lakewood soil are woodland. A very
small acreage is used for farming and pasture.

This soil is poorly suited to common field crops, hay,
and vegetables. The main limitations are the low
available water capacity, the low organic matter content,
and rapid permeability. If the soil is farmed, the main
management concerns are irrigation and frequent
applications of lime and fertilizer. Cover crops and crop
residue management help to maintain soil tilth and
organic matter content. Windbreaks and cover crops
help to control wind erosion.

This soil is poorly suited to pasture. The suitable
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing.

This soil is poorly suited to commercial woodland
production. Potential productivity for pitch pine is
moderately high. The common species are pitch pine,
shortleaf pine, chestnut oak, black cak, and Virginia pine.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are poor filter, cutbanks caving, and
sandiness.

This soil is in capability subclass Vils; the woodland
ordination symbol is 5S.

LeC—Lakewood sand, 5 to 10 percent slopes. This
is a moderately sloping, excessively drained soil on side
slopes. Areas of the soil are irregular in shape and
typically range from 10 to 40 acres in size.

Typically, the surface layer is 4 inches thick. The
uppermost inch is dark brown, matted, decomposed
organic material, and below that it is dark grayish brown
sand. The subsurface layer is light brownish gray sand
10 inches thick. The subsoil is 17 inches thick. it is dark
brown loamy sand to a depth of 16 inches. Below that, it
is brownish yellow sand to a depth of 31 inches. The
substratum is brownish yellow gravelly sand to a depth
of 60 inches or more,

Included with this soil in mapping are areas of
Evesboro soils and soils that are similar to the Lakewood

Soil Survey

soil but that have a bleached subsurface layer that is
thinner than typical or that do not have a dark brown
subsoil. These soils, which make up as much as 30
percent of the map unit, are similar to the Lakewood soil
in use and management. Also included are areas of
Lakehurst and Kiej soils. These soils, which make up as
much as 10 percent of the map unit, are dissimilar to the
Lakewood soil in use and management.

Permeability of this Lakewood soil is rapid in the
subsoil and moderate to rapid in the substratum. The
available water capacity is low. The seasonal high water
table is at a depth of more than 6 feet. Runoff is siow.
Water erosion is a moderate hazard. Wind erosion is a
severe hazard. Organic matter content is low. In unlimed
areas reaction is extremely acid or very strongly acid.

Most areas of this soil are woodland. A very small
acreage is used for farming and pasture.

This soil is poorly suited to common field crops, hay,
and vegetables. The main limitations are the low
available water capacity, the low organic matter content,
and rapid permeability. If the soil is farmed, the main
management concerns are irrigation and frequent
applications of lime and fertilizer. Cover crops and crop
residue management help to maintain soil tilth and
organic matter content. Cover crops and windbreaks
help to control wind erosion.

This soil is poorly suited to pasture. The suitabie
management practices are proper seeding, proper
stocking, liming and fertilizing, and rotation grazing.

This soil is poorly suited to commercial woodland
production. Potential productivity for pitch pine is
moderately high. The common species are pitch pine,
shortleaf pine, chestnut oak, black oak, and Virginia pine.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are poor filter, cutbanks caving, sandiness,
and slope.

This sail is in capability subclass Vlis; the woodland
ordination symbol is 5S.

Ma—Manahawkin muck. This is a nearly level and
very poorly drained soil in wide depressional areas and
on broad flats. Areas of the soil are irreguiar in shape
and typically range from 15 to 30 acres in size.

Typically, the uppermost 30 inches is black and very
dark gray muck. Below the muck, the substratum is
mottied, dark gray loamy sand and sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of Atsion
and Elkton soils and Humaquepts. Also included are
soils that have a layer of muck more than 51 inches
thick over mineral material. Also included are soils that
have thick layers of muck and a clayey textured
substratum. These soils, which make up as much as 25
percent of the map unit, are dissimilar in use and
management.
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Figure 13.—An exposure of iron-cemented sandstone in an area
of Phalanx loamy sand, 0 to 10 percent slopes.

Included with this soif in mapping are areas of Tinton,
Evesboro, Colts Neck, Freehold, and Sassafras soils.
Also included are soils that are similar to the Phalanx
soil but that have layers of iron-cemented sandstone
below a depth of 40 inches. These soils, which make up
as much as 25 percent of the map unit, are dissimilar to
the Phalanx soil in use and management.

Permeability of this Phalanx soil is moderate or
moderately rapid in the subsoil and moderately rapid in
the substratum. The available water capacity is
moderate. The seasonal high water table is at a depth of
more than 6 feet. Runoff is rapid to very rapid. Water
erosion is a severe hazard. Organic matter content is low
to moderate. In unlimed areas reaction is extremely acid
or very strongly acid in the surface layer and in the
upper part of the subsoil and strongly acid or very
strongly acid in the iower part of the subsoil and the
substratum.

Almost all areas of this Phalanx soil are wooded.

This soil is.poorly suited to common field crops, hay,
vegetables, and pasture. The main limitations are siope,
the cemented pan, the restricted rooting depth, and iron-
cemented sandstone channers and stones.

This soil is poorly suited to commercial woodland
production. Potential productivity for chestnut oak is

Soil Survey

moderately high. The common species are chestnut oax,
black oak, white oak, Virginia pine, and pitch pine.

The main limitations to use of this soil as sites for
dwellings and some other types of community
development are the cemented pan, cutbanks caving,
and slope.

This soil is in capability subclass Vlle; the woodiand
ordination symbol is 4S.

PT-—Pits, sand and gravel. This map unit consists of
areas that have been excavated for sand and gravel.
The mapped areas are irregular in shape and typically
range from 25 to 250 acres in size.

Typically, these areas consist of sandy material and
differing amounts of gravel and fragments of iron-
cemented sandstone. Some pits have large iron-
cemented sandstone boulders that range from 2 to 15
feet in diameter. A few pits have been smoothed, and
others have mounds of soil and steep escarpments.
Some older pits have reverted to trees.

Included with this soil in mapping are small
undisturbed areas of Evesboro, Downer, Sassafras, and
Phalanx soils. A few abandoned pits have been used as
dump sites.

The properties and characteristics of this map unit
differ greatly from place to place. For most uses onsite
investigation and evaluation are needed.

This map unit is not assigned to a capability subclas

PW—Psamments, waste substratum. This map unit
consists of reclaimed areas or areas used as sites for
sanitary landfills. The mapped areas are generally
rectangular in shape and typically range from 10 to 25
acres in size. C

Typically, the landfills are areas where 24 to 48 inches
of sandy fill material has been placed over refuse. The
refuse consists of garbage, paper, plastic, glass, metal,
rubber, building debris, and other materiais.

Included with these soils in mapping are areas of
Udorthents and soils that have not been covered with fiil.
Also included are small areas of sand and gravel pits.

The properties and characteristics of this map unit
differ greatly from place to place. For most uses onsite
investigation and evaluation are needed.

These soils are not assigned to a capability subclass.

SaB—Sassafras sandy loam, 2 to 5 percent slopes.
This is a gently sloping, well drained soil on divides.
Areas of the soil are irregular in shape and typically
range from 5 to 35 acres in size.

Typically, the surface layer is dark brown sandy loam
11 inches thick. The subsoil is 25 inches thick. It is
yellowish brown sandy loam and sandy clay loam to a
depth of 30 inches. Below that, it is reddish yellow sandy
loam to a depth of 36 inches. The substratum is reddish
yellow stratified loamy sand and sandy loam to a depth
of 60 inches or more.
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Quick TR-55 Ver.5.46 S/N:
Executed: 15:45:00 08-22-1597

Initial Conditions - Site 4

RUNOFF CURVE NUMBER SUMMARY

Subarea Area oN
Description (acres) (weighted)
Drainage Area 1 7.55 62

Drainage Area 2 3.65 63

S/ro



Quick TR-55 Ver.5.46 S/N:
Executed: 15:49:00 08-22-1997

Initial Conditions

Site 4

RUNOFF CURVE NUMBER DATA

Composite Area: Drainage Area 1

AREA CN

SURFACE DESCRIPTION (acres)
Bare Soil 0.36 86
Woods (Pines/Hardwoods) 5.05 60
Brush/Weeds/Grass 0.28 56
Dirt Roads 0.03 82
Woods/Grass 1.83 65
COMPOSITE AREA —--> 7.55 62

Composite Area: Drainage Area 2

AREA CN

SURFACE DESCRIPTION {(acres)
Rare Soil 0.00 86
Woods (Pines/Hardwoods) 1.84 60
Brush/Weeds/Grass 0.17 56
Dirt Roads 0.21 82
Woods/Grass 1.43 65
COMPOSITE AREA ---> 3.65 63.

.................................................................

............................
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c\CTO289\NSWEA4-pr_tc

Project: NWSE - Site 4 - Pre-development Conditions
Task: Estimation of Drainage Area Travel Time (Tt)/ Time of Concentration (Tc)

By: JJUB

Date: 8/19/97
Drainage Area 1
Sheet Flow"

Shallow Conc. Flow'"

Drainage Area 2

Sheet Flow!"

Shaliow Conc. Flow!”

Chkd: CAR(\{W
Date: 8/19/9

_Segment Distance __ Slope n® P2 Tt

AB 40 0.088 0.4 34 0.092
_Segment Distance Slope Surface Type Vv Tt

BC 320 0.003  Unpaved 0.884 0.101
CcD 120 0.042 Unpaved 3.307 0.010
DE 180 0.006 Unpaved 1.250 0.040
EF 150 0.033  Unpaved 2.931 0.014
FG 55 0.218  Unpaved 7.533 0.002
GH 125 0.032  Unpaved 2.886 0.012
Hi 105 0.043  Unpaved 3.346

0.009

_Segment _Distance Slope n® P2 Tt

AB 76 0.086 04 34 0.156
_Segment Distance Slope Surface Type \' Tt

BC 120 0.033  Unpaved 2.931 0.011
CD 390 0.003 Unpaved 0.884 0.123
DE 52 0.019  Unpaved 2.224 0.006
EF 39 0.051 Unpaved 3.644 0.003
FG 63 0.032  Unpaved 2.886 0.006
GH 45 0.111  Unpaved 5.375 0.002
HI 80 0.038 Unpaved 3.145 0.007
IJ 78 0.038 Unpaved 3.145 0.007
JK 44 0.045 Unpaved 3.423 0.004
KL 70 0.014  Unpaved 1.909 0.010
LM 62 0.056  Unpaved

(1) Formulas taken from Chapter 3 and Appendix F, TR-55 Manual, SCS, June 1986.

(2) Manning's coefficients taken from Table 3-1, Chapter 3, TR-55 Manual, SCS, June 1986.

- Woods (light under brush) n = 0.40

8/20/97
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104

DRAINAGE AREA #1

CALCULATED

DISK FILE: NSWE4PR1.GPD

Drainage Area (acres) 7.55 ---> 0.0118 sqg.mi.
Runoff Curve Number (CN) 62
Time of Concentration,Tc (hrs) .280
Rainfall Distribution (Type) I1I
Pond and Swamp Areas (%) 0 --=-> 0.0 acres
Storm #1 Storm #$2 Storm #3
Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 1.226 1.226 1.226
Ia/p Ratio 0.361 0.236 0.204
Unit Discharge, * qu (csm/in) 381 459 471
Runoff, Q (in) 0.57 1.56 2.09
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gqp (cfs) 3 8 12
Summary of Computations for qu
Ia/p #1 0.350 0.100 0.100
co #1 2.355 2.473 2.473
Cc1 #1 -0.497 -0.518 -0.518
c2 #1 -0.120 -0.171 -0.171
qu (csm) #1 391.828 510.030 510.030
Ia/p #2 0.400 0.300 0.300
co #2 2.307 2.396 2.396
Ccl #2 -0.465 -0.512 -0.512
c2 #2 -0.111 -0.132 -0.132
qu {(csm) #2 339.353 435.376 435.376
* qu (csm) 381 459 471

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used. -

log(qu) =C0 + ( Cl * log(Tc) ) + ( C2 +*

ap {cfs) qu{csm) * Area(sg.mi.)

* Q(in.)

2
(log(Tc)) )

* (Pond & Swamp Adj.)
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAIL PEAK DISCHARGE METHOD <<«<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY

CTO 289 - 7602/0104
DRAINAGE AREA #2

CALCULATED

DISK FILE: NSWE4PR2.GPD

Drainage Area (acres
Runoff Curve Number {CN)
Time of Concentration,Tc (hrs
Rainfall Distribution (Type
Pond and Swamp Areas (%)

Frequency (years)

Rainfall,

P, 24-hr (in)

Initial Abstraction, Ia (in)

Ia/p Ratio

Unit Discharge, * qu (csm/in)
Runoff, Q (in)
Pond & Swamp Adjustment Factor

PEAK DISCHARGE, qp (cfs)

Ia/p #1
co #1
C1 #1
c2 #1
qu (csm) #1
Ia/p #2
Co #2
C1 #2
c2 #2
qu (csm) #2
* qu (csm)

)

)
)

Storm #1

3
6

0.340

I
0

.65
3

II

1.175
0.345

404

o]
1

368
.61
.00

.300
.396
-0.
-0.
.667

512
132

.350
.355
-0.
-0.
364.

497
120
318

368

-———>

-———-

Storm #2 Storm #3
10 25
5.2 6.0
1.175 1.175
0.226 0.196

432 442
1.64 2.18
1.00 1.00

4 5

0.100 0.100
2.473 2.473
-0.518 -0.518
-0.171 -0.171
477.078 477.078
0.300 0.300
2.39%96 2.396
-0.512 -0.512
-0.132 -0.132
404 .667 404.667
432 442

0.0

057 sg.mi.

0.0 acres

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds la/p limits, bounding limit for Ia/p is used.

log (qu)
qp {(cfs)

CoO + ( C1 * log(Te) ) +
qu{csm) * Area(sqg.mi.)

( C2 * (log(Tc))

* O(in.)

*

2
)

(Pond & Swamp Adj.)

3/
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DURING CONSTRUCTION CONDITIONS FOR SITE 4
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Quick TR-55 Ver.5.46 S/N:
Executed: 08:44:29 08-22-1997

RUNOFF CURVE NUMBER SUMMARY

Subarea Area CN
Description (acres) (weighted)
Drainage Area 1 7.23 70
Drainage Area 2 3.23 68
Drainage Area 3 0.74 €5

Co 11



=2/

Quick TR-55 Ver.5.46 S/N:
Executed: 08:44:29 08-22-1997

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area: Drainage Area 1

AREA CN
SURFACE DESCRIPTION (acres)

Bare Soil 2
Woods (Pines/Hardwoods) - Fair 3
Brush/Weeds/Grass - Fair 0.00 56
Dirt Roads 0
Woods/Grass - Fair 0
Grass - Fair o]

COMPOSITE AREA *---> 7.23 70.3 (70 )

.....................................................
.....................................................

Composite Area: Drainage Area 2

AREA CN
SURFACE DESCRIPTION (acres)

Bare Soil 0
Woods (Pines/Hardwoods) - Fair 1
Brush/Weeds/Grass - Fair 0
Dirt Roads 0.21 82
Woods/Grass - Fair 0
Grass - Fair 0

COMPOSITE AREA ---> 3.23 68.1 ( 68 )



Quick TR-55 Ver.5.46 S/N:
Executed: 08:44:29 08-22-1997

Composite Area: Drainage Area 3

SURFACE DESCRIPTION

Bare Soil
Brush/Weeds/Grass

COMPOSITE AREA --->

.....................................................

AREA
(acres)

B/
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c:\CTO289\NSWE4-cs_tc

Project: NWSE - Site 4 - Construction Conditions
Task: Estimation of Drainage Area Travel Time (Tt)/ Time of Concentration (Tc)

Chkd:

Date: Q,"Lu\‘}’]

By: JJB
Date: 8/19/97

Drainage Area 1

4/5

_Segment Distance _Slope n®? P2 Tt
Sheet Flow'" AB 40 0.088 0.4 34 0.092
Surface
_Segment Distance Slope Type v Tt
Shallow Conc. Flow'”  BC 320 0.003 Unpaved 0.884 0.101
CcD 80 0.044 Unpaved 3.384 0.007
Open Channel Flow"®
Segment Distance Slope  Depth'¥ Area Hyd. Rad. n(2) \ Q Tt
‘DE 225 0.009 0.617 3.990756 0.4391279 0.025 3.267 13.036 0.019
EF -~ 125 0.032 0.441 2.541924 0.3328616 0.025 5.121 13.016 0.007
FG 145 0.055 0.381 2.104644 0.2946935 0.025 6.190 13.027 0.007
DA# Tc= 0.233
Drainage Area 2 g
_Segment Distance _ Slope n'® P2 Tt
Sheet Flow!” AB 76 0.086 0.4 34 0.156
Surface
Segment Distance Slope Type v Tt
Shallow Conc. Flow”  BC 120 0.033 Unpaved 2.931 0.011
CcD 390 0.003 Unpaved 0.884 0.123
DE 52 0.019 Unpaved 2224 0.007
EF 39 0.051 Unpaved 3.644 0.003
FG 63 0.032 Unpaved 2.886 0.006
GH 45 0.111  Unpaved 5.375 0.002
Hi 70 0.029 Unpaved 2.748 0.007
DA#2Tc= 0.315
Drainage Area 3
Segment Distance  Slope n? P2 Tt
Sheet Flow'" AB 130 0.054 0.011 34 0.016
Surface
Segment Distance Slope Type \'4 Tt
Shallow Conc. Flow'”  BC 105 0.038 Unpaved 3.145 0.009
cD 60 0.025 Unpaved 2.551 0.007
DA#3Tc= 0.032

For calculation of the graphical peak discharge using Quick TR-55, valid T¢ values range from 0.1 to 10.
Because the Tc value for DA #3 is less than 0.1, a 0.1 value will be assumed.

(1) Formulas taken from Chapter 3 and Appendix F, TR-55 Manual, SCS, June 1986.
(2) Manning's coefficients taken from Table 3-1, Chapter 3, TR-55 Manual, SCS, June 1986.

- Woods (light under brush), n = 0.40
- Smooth surface (bare soil), n = 0.011

(3) A trapezoidal channel is assumed with a 4 foot base, 4:1 side siopes.
A sample open channel flow caiculation is shown on the following page.
(4) Depth of water during peak flow, 10-yr storm, construction conditions. Peak flow = 13 cfs.

(S\ E"..Jk Chiane! ( cho N IQSQ)

8/23/97

3:10 PM
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104
DRAINAGE AREA #1 - CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4CS1.GPD

Drainage Area (acres) 7.23 ---> 0.0113 sqg.mi.

Runoff Curve Number (CN) 70

Time of Concentration,Tc (hrs) .233

Rainfall Distribution (Type) III

Pond and Swamp Areas (%) 0 -—-> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 . 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 0.857 0.857 0.857
Ia/p Ratio 0.252 0.165 0.143
Unit Discharge, * qu (csm/in) 483 516 524
Runoff, Q (in) 0.95 2.19 2.81
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 5 13 17

Ia/p #1 0.100 0.100 0.100
co #1 2.473 02.473 2.473
Cc1l #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.171 -0.171
qu (csm) #1 540.518 540.518 540.518
Ia/p #2 0.300 0.300 0.300
co #2 2.396 2.396 2.396
c1 #2 -0.512 -0.512 -0.512
c2 #2 -0.132 -0.132 -0.132
qu {csm) #2 464.724 464.724 464.724
* qu {csm) 483 516 524

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

2
CoO + ( C1 * log(Tc) ) + ( C2 * (log(Tc)) )
qu{csm) * Area({sg.mi.) * Q(in.) * (Pond & Swamp Adj.)

log(qu)
ap (cfs)



Quick TR-55 Version:

5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

DRAINAGE AREA #2

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104

CALCULATED
DISK FILE: NSWE4CS2.GPD

- CONSTRUCTION CONDITIONS

——=> 0.0

--->

Storm

0.941
0.181
460
2.02
1.00

0.100
2.473
-0.518
-0.171
490.105

0.300
2.396
-0.512
-0.132
416.695

460

050 sg.mi.

0.0 acres

#2 Storm #3

0.941
0.157
469
2.62
1.00

0.100
2.473
-0.518
-0.171
490.105

0.300
2.396
-0.512
-0.132
416.695

469

Drainage Area (acres) 3.23
Runoff Curve Number {CN) 68
Time of Concentration,Tc (hrs) .315
Rainfall Distribution (Type) III
Pond and Swamp Areas (%) 0
Storm #1
Frequency ({years) 2
Rainfall, P, 24-hr (in) 3.4
Initial Abstraction, Ia (in) 0.941
Ia/p Ratio 0.277
Unit Discharge, * qu (csm/in) 425
Runoff, Q (in) 0.84
Pond & Swamp Adjustment Factor 1.00
PEAK DISCHARGE, qp (cfs) 2
Summary of Computations for qu
Ia/p #1 0.100
co #1 2.473
Ci #1 -0.518
cz2 #1 -0.171
qu (csm) #1 490.105
Ia/p #2 0.300
co #2 2.396
C1l #2 -0.512
c2 #2 -0.132
qu (csm) #2 416.695
* qu (csm) 425

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

log (qu)
qp (cfs)

CoO + ( C1 * log(Te) ) + ( C2 * (1

qu {csm)

* Area(sg.mi.) * Q{in.) *

2
og (Tc)) )
(Pond & S

wamp Adj.)

2/



Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY

CTO 289 - 7602/0104

DRAINAGE AREA #3 - CONSTRUCTION CONDITIONS

CALCULATED

DISK FILE: NSWE4CS3.GPD

--->

-—->

Storm #2

1.077
0.207
627
1.79
1.00

0.100
2.473
-0.518
-0.171
661.942

0.300
2.396
-0.512
-0.132
596.829

0.0012 sqg.mi.

0.0 acres

Stoxrm #3

1.077
0.179
636
2.35
1.00

0.100
2.473
-0.518
-0.171
661.942

0.300
2.396
-0.512
-0.132
596.829

Drainage Area (acres) 0.74
Runoff Curve Number (CN) 65
Time of Concentration,Tc (hrs) 0.1
Rainfall Distribution (Type) III
Pond and Swamp Areas (%) 0
Storm #1
Frequency (years) 2
Rainfall, P, 24-hr (in) 3.4
Initial Abstraction, Ia (in) 1.077
Ja/p Ratio 0.317
Unit Discharge, * qu (csm/in) 578
Runoff, Q (in) 0.70
Pond & Swamp Adjustment Factor 1.00
PEAK DISCHARGE, gp (cfs) 0
Summary of Computations for qu
Ia/p #1 0.300
co #1 2.396
C1 #1 -0.512
c2 #1 -0.132
qu (csm) #1 596.829
Ia/p #2 0.350
co #2 2.355
Cl #2 -0.497
c2 #2 -0.120
qu (csm) #2 539.846
* qu (csm) 578

627

636

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

log (qu)
qp (cfs)

CoO + ( C1 * log(Tc) ) + ( C2 *

qu(csm) * Area(sg.mi.)

* Q(in.)

2

(log (Tc)) )
(Pond & Swamp Adj.)

*

5/



B.4 POST-CONSTRUCTION CONDITIONS FOR SITE 4
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Quick TR-55 Ver.5.46 S/N:
Executed: 09:15:59 08-22-1997

RUNOFF CURVE NUMBER SUMMARY

Subarea Area CN
Description (acres) (weighted)
Drainage Area 1 7.65 60

Drainage Area 2 3.55 62

Cled



T7/¢0

Quick TR-55 Ver.5.46 S/N:
Executed: 09:15:59 08-22-1997

RUNOFF CURVE NUMBER DATA

...........................

...............................

Composite Area: Drainage Area 1

AREA CN
SURFACE DESCRIPTION (acres)
Bare Soil 0
Woods (Pines/Bardwoods) - Fair 3
Brush/Weeds/Grass - Fair 0
Dirt Roads ' 0.03 82
Woods/Grass - Fair 0
Grass - Good 2
Grass - Fair 0

COMPOSITE AREA ---> 7.65 60.1 ( 60 )

.....................................................
.....................................................

Composite Area: Drainage Area 2

AREA CN
SURFACE DESCRIPTION (acres)

Bare Soil 0
Woods (Pines/Hardwoods) 1
Brush/Weeds/Grass - Fair 0
Dirt Roads 0.21 82
Woods/Grass - Fair 0
Grass - Good 0
Grass - Fair 0

COMPOSITE AREA ---> 3.55 62.4 ( 62 )
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c\CTO289\NSWE4-pt_tc

Project: NWSE - Site 4 - Post Construction Conditions
Task: Estimation of Drainage Area Travel Time (Tt)/ Time of Concentration (Tc)

H/5

By: JUB Chkd: Cpvi—
Drainage Area 1
_Segment Distance _Slope n? P2 Tt
Sheet Flow!" AB 40 0.088 0.4 3.4 0.092
Surface
Segment Distance Slope Type Vv Tt
Shallow Conc. Flow!"  BC 320 0.003 Unpaved 0.884 0.101
cD 20 0.055 Unpaved 3.784 0.007
GH - 60 0.1333 Unpaved 5.891 0.003
HI 145 0.035 Unpaved 3.018 0.013
IJ 115 0.039 Unpaved 3.186 0.010
Open Channel Flow"® (2
Segment Distance Slope  Depth' Area Hyd. Rad. niz) v Q Tt
DE 225 0.009 0.478 2.825936 0.3558356 0.025 2.839 8.023 0.022
EF 125 0.032 0.339 1.815684 0.2671905 0.025 4423 8.030 0.008
FG 145 0.028 0.352 1.903616 0.2757798 0.025 4,225 8.044 0.010
DA#1 Tc= 0.265
Drainage Area 2
Segment Distance Slope n® P2 Tt
Sheet Flow!" AB 76 0.086 0.4 3.4 0.156
Surface
_Segment Distance _ Slope Type \ Tt
Shallow Conc. Flow'”  BC 120 0.033 Unpaved 2.931 0.011
cD 390 0.003 Unpaved 0.884 0.123
DE 52 0.019 Unpaved 2.224 0.007
EF 39 0.051 Unpaved 3.644 0.003
FG 63 0.032 Unpaved 2.886 0.006
GH 45 0.111  Unpaved 5.375 0.002
Hi 80 0.038 Unpaved 3.145 0.007
J 78 0.038 Unpaved 3.145 0.007
JK 44 0.045 Unpaved 3.423 0.004
KL 70 0.014 Unpaved 1.909 0.010
LM 62 0.057 Unpaved . 3.852 0.005
DA#2Tc = 0.340

(1) Formuias taken from Chapter 3 and Appendix F, TR-55 Manual, SCS, June 1986.
(2) Manning's coefficients taken from Table 3-1, Chapter 3, TR-55 Manual, SCS, June 1986.
- Woods (light under brush) n = 0.40 -
(3) A trapezoidal channel is assumed with a 4 foot base, 4/1 side slopes.
A sample open channel flow calculation is shown on the following page.

(4) Depth of water during peak flow during 10-yr storm during post-construction conditions (8 cfs).

5) £
©) erem Caavnel (Crow 1959)

8/22/97

10:41 AM
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<«<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104

DRAINAGE AREA #1 - POST CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4PT1.GPD

-2 0.0

--->

Storm #2

120 sg.mi.

0.0 acres

Drainage Area (acres) 7.65
Runoff Curve Number (CN) 60
Time of Concentration,Tc (hrs). .265
Rainfall Distribution (Type) III
Pond and Swamp Areas (%) 0
Storm #1
Frequency (years) 2
Rainfall, P, 24-hr (in) 3.4
Initial Abstraction, Ia (in) 1.333
Ia/p Ratio 0.392
Unit Discharge, * qu (csm/in) 354
Runoff, Q (in) 0.49
Pond & Swamp Adjustment Factor 1.00
PEAK DISCHARGE, gp (cfs) 2
Summary of Computations for qu
Ia/p #1 0.350
co #1 2.355
Cl #1 -0.497
c2 #1 -0.120
qu (csm) #1 399.716
Ia/p #2 0.400
co #2 2.307
(on 1 #2 -0.465
c2 #2 -0.111
qu (csm) #2 345.767
* qu (csm) 354

Storm #3
10 25

5.2 6.0
1.333 1.333
0.256 0.222
461 473
1.42 1.92
1.00 1.00
8 11
0.100 0.100
2.473 2.473
-0.518 -0.518
-0.171 -0.171
519.254 519.254
0.300 0.300
2.396 2.396
-0.512 -0.512
-0.132 -0.132
444 _.151 444 .151
461 473

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

log(qu)
gp (cfs)

Co + ( C1 * log(Tc)

qu (csm)

* Area({sqg.mi.)

) + ( Cc2 *

* Q(in.)

2

(log(Tc)) )

*

(Pond & S

wamp Adj.)

213



Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL, PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104
DRAINAGE AREA #2 - POST CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4PT2.GPD

Drainage Area (acres) 3.55 -~-> 0.0055 sg.mi.

Runoff Curve Number (CN) 62

Time of Concentration,Tc (hrs) 0.34

Rainfall Distribution (Type) I1I

Pond and Swamp Areas (%) 0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 1.226 1.226 1.226
Ia/p Ratio 0.361 0.236 0.204
Unit Discharge, * qu (csm/in) 354 428 439
Runoff, Q (in) 0.57 1.56 2.09
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 1 4 5

Ia/p #1 0.350 0.100 0.100
co #1 2.355 2.473 2.473
Cc1 #1 -0.497 -0.518 -0.518
c2 #1 -0.120 -0.171 -0.171
qu (csm) #1 364.318 477.078 477.078
Ia/p #2 0.400 0.300 0.300
co #2 2.307 2.396 2.396
c1 #2 -0.465 -0.512 -0.512
c2 #2 -0.111 -0.132 -0.132
qu (csm) #2 316.929 404.667 404.667
* qu (csm) 354 428 439

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

2
CoO + ( C1 * log(Te) ) + ( C2 * (log(Tc)) )
qu(csm) * Area(sqg.mi.) * Q(in.) * (Pond & Swamp Adj.)

log (qu)
gp (cfs)



B.5 PRE-CONSTRUCTION CONDITIONS FOR SITE 5
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:31:31 08-01-1997

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104

RUNOFF CURVE NUMBER SUMMARY

o~ ||

------------------------------------------------------------------
------------------------------------------------------------------

Subarea Area CN
Description (acres) (weighted)

DRAINAGE AREA 1 5.64 61

DRAINAGE AREA 2 5.59 66

DRAINAGE AREA 3 4.88 60



Quick TR-55 Ver.5.46 S/N:

Executed:

....................................................

16:31:31 08-01-1997

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY

CTO 289 - 7602/0104

RUNOFF CURVE NUMBER DATA

Composite Area: DRAINAGE AREA 1

SURFACE DESCRIPTION

OPEN SPACE (FAIR)

ROAD (DIRT)

GRAVEL AREA (RR & PKING LT)
BARE SOIL (SPOILS PILE)
WOODS (GOOD)

TRAILER/SKEET AREA

COMPOSITE AREA --->

AREA
(acres)
0.28
0.41
0.23
0.46
4.26
0.00

7 oF ||

.....................................................
.....................................................

Composite Area: DRAINAGE AREA 2

SURFACE DESCRIPTION

OPEN SPACE (FAIR)

ROAD (DIRT)

GRAVEL AREA (RR & PKING LT)
BARE SOIL (SPOILS PILE)
WOODS (GOOD)

TRAILER/SKEET AREA

COMPOSITE AREA --->

.................................................................
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:31:31 08-01-19%97

Composite Area: DRAINAGE AREA 3

AREA CN
SURFACE DESCRIPTION (acres)

B - OPEN SPACE (FAIR) 0.43 69
B - ROAD (DIRT) 0.55 82
B - GRAVEL AREA (RR & PKING LT) 0.15 85
B - BARE SOIL (SPOILS PILE) 0.00 86
B - WOODS (GOOD) 3.73 55
B - TRAILER/SKEET AREA 0.02 98

COMPOSITE AREA ---> 4.88 60.4 ( 60 )

.....................................................
.....................................................
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O. A oF L
c:\CTO289\TRAVELT2.XLS
Project: NWSE - Site §
Task: Estimation of Drainage Area Travel Time (Tt)/Time of Concentration (Tc)
By: CAR Chkd: 329
Date: 8/14/97 Date: J/2¢/477

Drainage Area 1

Segment Distance Slope n® P2 Tt
Sheet Flow AB 120 0.171 0.011 34 0.010
A'B' 39 0.056 0.4 34 0.108
Segment Distance Slope Surface Type V Tt
Shallow Conc. Flow ™ BC 248 0.016 Unpaved 2.041 0.034
CcD 97 0.01 Unpaved 1.613 0.017
DE - 35 0.029 Unpaved 2.748 0.004
EF - 84 0.012 Unpaved 1.767 0.013
FG 47 0.053 Unpaved 3.714 0.004
DA#1Tc= 0.189
Drainage Area 2
Segment Distance Slope n? P2 Tt
Sheet Flow " AB 140 0.161 0.011 3.4 0.011
A'B' 10 0.1 04 3.4 0.029
Segment Distance Slope Surface Type V Tt
Shallow Conc. Flow " BC 204 0.01 Unpaved 1.613 0.035
CD 109 0.037 Unpaved 3.104 0.010
DE 225 0.013 Unpaved 1.840 0.034
EF 25 0.04 Unpaved 3.227 0.002
FG 138 0.007 Unpaved 1.350 0.028
GH 185 0.008 Unpaved 1.443 0.0386
DA#2Tc= 0.185
Drainage Area 3
Segment Distance Slope n®@ P2 Tt
Sheet Flow " AB 123 0.02 0.24 34 0.272
Segment Distance Siope Surface Type V Tt
Shallow Conc. Flow ” BC 175 0.004 Unpaved 1.020 0.048
CD 130 0.015 Unpaved 1.976 0.018
DE 183 0.022 Unpaved 2.393 0.021
EF 73 0.028 Unpaved 2.700 0.008
FG 178 0.017 Unpaved 2.104 0.024
DA#3Tc= 0.390

(1) Formulas taken from Chapter 3 and Appendix F, TR-55 Manual, SCS, June 1986.

(2) Manning's coefficients taken from Table 3-1, Chapter 3, TR-55 Manual, SCS, June 1986.
- Smooth Surfaces (bare soil) n = 0.011

- Woods (light under brush) n = 0.40

- Dense Grass n=0.24

8/14/97 Page 1 8:39 AM



CALCULATION WORKSHEET _order No. 19118 (01-01)_

PAGE

CLIENT

JOB NUMBER

SUBJECT

BASED ON

DRAWING NUMBER

BY

CHEGKED BY

APPROVED BY

DATE

I
i i
: i |
] . T i
'; | L |
|
|
B |
B
| | |
| | | |
i H : 1 ; . !
CALQUA 0N Grl Pefe| ThSCriheee @A
Rl S(ME S DRANAYE | AREAS | WSIAU6—
THE . TR~S5"' ERAPHC P D iscHAR =T HeO
| REEREEEN
. __PreCovstRuchon) SCENALLD
' ) ; | | : : ! ) ‘ : | |
I Y N A Y
| ‘- - R
| i P P ‘» !
H 1 } ! : . : ! !
HEREEEEEEEE
| L HREN
N |
| |
| L
1]
T!L || [ : : i
| = Lo [
| ! ro T
i i ! | ' : ' i i
T -
| BN NN
NN BEEREEE
b | ; ! | TR 3




CALCULATION WORKSHEET _ orger o, 19115 01-51) e/ or 4

CLIENT JOB NUMBER

N WSE Teo [El1o¢

SUBJECT

i< DISCHAR E RP«?LES/EX/Sﬂ/ve ComDr??oMSB

BASED ON — DRAWING NUMBER
®UICK TY2 - 535
BY CHEGKED BY APPROVED BY DATE
CA-[&_' <138 Fhel/a7
Lo | L] |
- i i o
CD j?/é’ P . bjO_STW\J;Q Conibr72o -5, D/SCszéE—
RO TES R _THe. T =7 B ORA A AGET
T 5 N il . . -
Arete Loene ! dprouiared oyl THe
[ | i i |

-55T BRALMAEH1 [Pt | Di1SCepA 1 MeETrHe0).

BacsTan 'S | QuIC TV -l IPROG A

s | 1ol QasPlere TH G LAl 0ADS .
APLT Eall ! T =

| PrevioLsiey . | | l |

; v i : i ! i : '
T T T
‘ ] +
@ IT ﬁm DSCraces] RATES |

o
| DRANmAmE” ALERS | TreolGh | A
4| L 3

0
\

} Stodny o p. 2. oF | THoLUGIH B oe |4+
l : | D SCuar P_Ar-‘res d?f‘—— res  DeES64)
| swtes (2,10.25) AoE Srewo fond
EENREE e
| = RN R Disr
’ PR Storm | | DI Sdeage],
| f ? Mwwt‘z_’)‘ | Rrrer
LT Ty [T Cgesy
| e ' 2 =
|| | | lo I -
I B N 25 | >
| 2. 1 T iz LT =
L - | | : o ! E
N = 2 T 1]
L IR | Jjo | | Tl
1] L | 28 o 7z
| | I |




21 ot 4*

Quick TR-55 Version: 5.46 S/N:

>>5>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104

DRAINAGE AREA #1

CALCULATED
DISK FILE: NWSESTS51.GPD

Drainage Area (acres) 5.64 ---> 0.0088 sg.mi.
Runoff Curve Number (CN) 61
Time of Concentration,Tc (hrs) 0.189
Rainfall Distribution = (Type) IIT
Pond and Swamp Areas (%) 0 ---> 0.0 acres
Storm #1 Storm #2 Storm #3
Frequency (yearS) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 1.279 1.279 1.279
Ia/p Ratio 0.376 0.246 0.213
Unit Discharge, * qu (csm/in) 416 519 531
Runoff, Q (in) 0.53 1.49 2.01
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, qgp (cfs) 2 7 9
Summary of Computations for qu
Ia/p #1 0.350 0.100 0.100
Co #1 2.355 2.473 2.473
Ci #1 -0.497 -0.518 -0.518
c2 #1 -0.120 -0.171 -0.171
qu (csm) #1 448.621 573.957 573.957
Ia/p #2 0.400 0.300 0.300
co #2 2.307 2.396 2.396
Cci #2 -0.465 -0.512 -0.512
c2 #2 -0.111 -0.132 -0.132
qu (csm) #$#2 385.411 498.204 498.204
* qu (csm) 416 519 531

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

CoO + (C1 * log(Tc)

'_l
0
wQ
2
n -~
o

)

+

( C2 *

qu(csm) * Area(sg.mi.) * Q(in.) *

2

(log(Tc)) )
(Pond & Swamp Adj.)
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104

DRAINAGE AREAR #2

CALCULATED
DISK FILE: NWSEST52.GPD

Drainage Area (acres) 5.59 ---> 0.0087 sg.mi.
Runoff Curve Number (CN) 66
Time of Concentration,Tc (hrs) 0.185
Rainfall Distribution (Type) ITI
Pond and Swamp Areas (%) 0 ---> 0.0 acres
Storm #1 Storm #2 Storm #3
Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 1.030 1.030 1.030
Ia/p Ratio 0.303 0.198 0.172
Unit Discharge, * qu (csm/in) 499 540 550
Runoff, Q (in) 0.75 1.87 2.44
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 3 9 12
Summary of Computations for qu
Ia/p #1 0.300 0.100 0.100
Co #1 2.396 2.473 2.473
Ci #1 -0.512 -0.518 -0.518
c2 #1 -0.132 -0.171 -0.171
qu (csm) #1 501.617 577.278 577.278
Ia/p #2 0.350 0.300 0.300
Co #2 2.355 2.396 2.396
Cil #2 -0.497 -0.512 -0.512
c2 #2 -0.120 -0.132 -0.132
qu (csm) #2 451.729 501.617 501.617
* qu (csm) 499 540 550

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

3
a
i)
e
o

qu (csm)

CoO + (C1 * log(Tc) ) +
* Area(sqg.mi.)

( C2 *

* Q(in.)

2

(log(Tc)) )
* (Pond & Swamp Adj.)



Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL

COLTSNECK, NEW JERSEY

CTO 289 - 7602/0104
DRAINAGE AREA #3

CALCULATED
DISK FILE: NWSESTS53.GPD

--->

--->

Storm #2 Storm #3
10 25
5.2 6.0
1.333 1.333
0.256 0.222

399 411
1.42 1.92
1.00 1.00

4 6

0.100 0.100
2.473 2.473
-0.518 -0.518
-0.171 -0.171
453 .552 453,552
0.300 0.300
2.396 2.396
-0.512 -0.512
-0.132 -0.132
383.278 383.278
399 411

4 or 4

0.0076 sqg.mi.

0.0 acres

Drainage Area (acres) 4.88
Runoff Curve Number (CN) 60
Time of Concentration,Tc (hrs) 0.390
Rainfall Distribution (Type) IIT
Pond and Swamp Areas (%) 0
Storm #1
Frequency (years) 2
Rainfall, P, 24-hr (in) 3.4
Initial Abstraction, Ia (in) 1.333
Ia/p Ratio 0.392
Unit Discharge, * qu (csm/in) 308
Runoff, ¢ (in) 0.49
Pond & Swamp Adjustment Factor 1.00
PEAK DISCHARGE, gp (cfs) 1
Summary of Computations for qu
Ia/p #1 0.350
Co #1 2.355
C1 #1 -0.497
c2 #1 -0.120
qu (csm) #1 345.233
Ta/p #2 0.400
Co #2 2.307
Ci #2 -0.465
c2 #2 -0.111
qu (csm) #2 301.322
* qu (csm) 308

* Interpolated for computed Ia/p ratio (between Ta/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used

Co +
qu (csm)

( C1 * log(Tc)

) + ( C2 *x
* Area(sg.mi.) * Q(in.)

2

(log(Tc)) )

*

(Pond & Swamp Adj.)



B.6 DURING CONSTRUCTION CONDITIONS FOR SITE 5
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SoF i3
Quick TR-55 Ver.5.46

S/N:
Executed: 13:03:10

08-21-1997 ~7°
8lzl[97 377

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
PROPOSED CONDITIONS - REGRADED WASTE

RUNOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea
Description

Area
(acres)

DRAINAGE AREA 1 9.49 79
DRAINAGE AREA 2 .
DRAINAGE AREA 3

CN



Quick TR-55 Ver.5.46 S/N: CAvL_ ' 22
Executed: 13:03:10 08-21-1997 E#z:l?? 3177147

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
PROPOSED CONDITIONS - REGRADED WASTE

RUNOFF CURVE NUMBER DATA

..........................................................
..........................................................

Composite Area: DRAINAGE AREA 1

SURFACE DESCRIPTION {(acres)

WOODS (GOOD) 2
BARE SOIL (REGRADED AREA) 6.
BARE SOIL (SPOILS) 0.00 86
GRAVEL (RAILROAD) 0
ROADS (DIRT) 0

COMPOSITE AREA ---> 9.49 78.

----------------------------------------------------
----------------------------------------------------

Composite Area: DRAINAGE AREA 2

AREA CN
SURFACE DESCRIPTION ' (acres)

WOODS (GOOD) 0.45 55
BARE SOIL (REGRADED AREA) 1.10 86
BARE SOIL (SPOILS) 0.36 86
GRAVEL (RAILROAD) 0.00 85
ROADS (DIRT) 0.00 82
COMPOSITE AREA ---> 1.91 78.

....................................................
...................................................

[0 or13
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Quick TR-55 Ver.5.46 S/N: B
Executed: 13:03:10 08-21-1987 Cy%d’
8’2( (97 B/27/57

Composite Area: DRAINAGE AREA 3

SURFACE DESCRIPTION (acres)
WOODS (GOOD) 1
BARE SOIL (REGRADED ARERA) 2.
BARE SOIL (SPOILS) 0.43 86
GRAVEL (RAILROAD) 0
ROADS (DIRT) 0

COMPOSITE AREA ---> 4.52 75.0 ( 75 )

.....................................................
-----------------------------------------------------
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c:\CTO289\TRAVELT3.XLS

Project: NWSE - Site 5 - FINAL GRADE OF WASTE
Task: Estimation of Drainage Area Travel Time (Tt)/Time of Concentration (Tc)

By: CAR Chkd: ~=x ¢
Date: 8/21/97 Date: 3176 °
Drainage Area 1
Segment Distance Slope n® P2 Tt
Sheet Flow AB 120 0.013 0.011 3.4
Segment Distance Slope Surface Type V Tt
Shallow Conc. Flow BC 215 0.028 Unpaved 2.700
Segment R S \'4 D Tt
Open Channel Flow ) cD 0.653 0.008 4.012 960.000
DE 0.653 0.012 4.913 85.000
DA#1Tc=
Drainage Area 2
Segment Distance Slope n® P2 Tt
Sheet Flow " AB 65 0.023 0.011 3.4
- Segment Distance Slope Surface Type V Tt
Shallow Conc. Flow " BC 100 0.03 Unpaved 2.795
Segment R S \ D Tt
Open Channei Flow *) cD 0.653 0.006 3.474 445.000
DA#2Tc=
Drainage Area 3
Segment Distance Slope n® P2 Tt
Sheet Flow AB 85 0.018 0.011 3.4
Segment Distance Slope Surface Type V Tt
Shallow Conc. Flow ’  BC 105 0.029 Unpaved 2.748
Segment R S \ D Tt
Open Channel Flow 1.3) CDh 0.653 0.013 5.114 870.000
DA#3Tc=

(1) Formulas taken from Chapter 3 and Appendix F, TR-55 Manual, SCS, June 1986.
(2) Manning's coefficients taken from Table 3-1, Chapter 3, TR-55 Manual, SCS, June 1986.

- Smooth Surfaces (bare soil) n = 0.011

(3) n= 0.025 (Erow,1959)

8/21/97
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAIL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
DRAINAGE AREA 1 - REGRADED WASTE

CALCULATED
DISK FILE: NWSEPG51.GPD

Drainage Area (acres) 9.56 ---> 0.0149 sg.mi.

Runoff Curve Number (CN) 79

Time of Concentration,Tc (hrs) 0.120

Rainfall Distribution (Type) IIT.

Pond and Swamp Areas (%) 0.0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 0.532 0.532 0.532
Ia/p Ratio : 0.156 0.102 0.089
Unit Discharge, * qu (csm/in) 620 639 639
Runoff, Q (in) 1.49 2.97 3.68
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 14 28 35

Ia/p #1 ‘ 0.100 0.100 0.100
Cco #1 2.473 2.473 2.473
Cc1 #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.171 -0.171
qu (csm) #1 639.364 639.364 639.364
Ia/p #2 0.300 0.300 0.100
Co #2 2.396 2.396 2.473
C1 #2 -0.512 -0.512 -0.518
C2 #2 -0.132 -0.132 -0.171
qu (csm) #2 569.44¢6 569.446 639.364
* qu (csm) - 620 639 639

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used

N 2
CO+ (C1 * 1log(Tc) ) + ( C2 * (log(Tc)) )
qu(csm) * Area(sqg.mi.) * Q(in.) * (Pond & Swamp Adj.)

log (qu)
gp (cfs)



Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAIL, PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
DRAINAGE AREA 2 - REGRADED WASTE

CALCULATED
DISK FILE: NWSEPG52.GPD

Drainage Area (acres) 1.92 ---> 0.0030 sg.mi.

Runoff Curve Number (CN) 79

Time of Concentration,Tc (hrs) 0.100

Rainfall Distribution (Type) I1T

Pond and Swamp Areas (%) 0.0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 0.532 0.532 0.532
Ia/p Ratio 0.156 0.102 0.089
Unit Discharge, * qu (csm/in) 644 661 662
Runoff, Q (in) 1.49 2.97 3.68
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 3 6 7

Ia/p #1 0.100 0.100 0.100
co #1 2.473 2.473 2.473
c1 #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.171 -0.171
qu (csm) #1 661.942 661.942 661.942
Ia/p #2 0.300 0.300 0.100
co #2 2.396 2.396 2.473
Cc1i #2 -0.512 -0.512 -0.518
c2 #2 -0.132 -0.132 -0.171
qu (csm) #2 596.829 596.829 661.942
* qu (csm) . 644 661 662

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

2
CO + ( C1 * log(Tc) ) + ( C2 * (log(Tc)) )
qu(csm) * Area(sqgq.mi.) * Q(in.) * (Pond & Swamp Adj.)

—~
o]
Q
(
ot



Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<«<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
DRAINAGE AREA 3 - REGRADED WASTE

CALCULATED
DISK FILE: NWSEPG53.GPD

Drainage Area (acres) 4.63 ---> 0.0072 sg.mi.
Runoff Curve Number (CN) 75
Time of Concentration,Tc (hrs) 0.100
Rainfall Distribution (Type) III
Pond and Swamp Areas (%) 0.0 ---> 0.0 acres
Storm #1 Storm #2 Storm #3
Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia {(in) 0.667 0.667 0.667
Ia/p Ratio 0.196 0.128 0.111
Unit Discharge, * qu (csm/in) 1631 653 658
Runoff, Q (in) 1.23 2.61 3.28
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 6 12 16
Summary of Computations for qu
Ia/p #1 0.100 0.100 0.100
Co #1 2.473 2.473 2.473
C1i #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.171 -0.171
qu (csm) #1 661.942 661.942 661.942
Ia/p #2 0.300 0.300 0.300
Co #2 2.396 2.396 2.396
C1 #2 -0.512 -0.512 -0.512
Cc2 #2 -0.132 -0.132 -0.132
qu (csm) #2 596.829 596.829 596.829
* qu (csm) . 631 653 658

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used

CoO + ( C1 * log(Tc) )
qu(csm) * Area(sg.mi.)

log (qu)
agp (cfs)

+

(Cc2 *
* Q(in.)

*

2

(log(Tc)) )
(Pond & Swamp Adj.)



B.7 POST-CONSTRUCTION CONDITIONS FOR SITE 5§
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Quick TR-55 ver.5.46 S/N:
Executed: 15:53:17 08-27-1997 NWSESDA1.TCT

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
POST-CONSTRUCTION CONDITIONS
Tt COMPUTATIONS FOR: DRAINAGE AREA 1

SHEET FLOW (Applicable to Tc only)

Segment 1D AB
Surface description PAVED
Manning's roughness coeff., n 0.0110
Flow length, L (total < or = 300) ft 210.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s 0.8 ft/ft 0.0260
.007 * (n*L)
T= --scceccmnca-e- hrs 0.03 =
0.5 0.4
P2 s
SHALLOW CONCENTRATED FLOW
Segment 1D BC
Surface (paved or unpaved)? Unpaved
Flow length, L ft 125.0
Watercourse slope, s ft/ft  0.0400
0.5
Avg.V = Csf * (s) ft/s 3.2269
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.0 =

CHANNEL FLOW

Segment ID CD

Cross Sectional flow Area, a sq.ft 8.00

Wetted perimeter, Pw ft 12.25

Kydraulic radius, r = a/Pw ft 0.653

Channel slope, s ft/ft  0.0110

Manning's roughness coeff., n 0.0250
2/3 172

1.9 * r * g

V= mosececnmcmceenaan ft/s 4.7052
n

Flow length, L ft 950

T =L / (3600%V) hrs 0.06 =

TOTAL TIME (hrs)

0.03

0.01



Quick TR-55 ver.5.46 S/N:
Executed: 15:53:17 08-27-1997 NWSESDA1.TCT

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
POST-CONSTRUCTION CONDITIONS
Tt COMPUTATIONS FOR: DRAINAGE AREA 2

SHEET FLOW (Applicable to Tc only)

Segment ID AB
surface description PAVED
Manning's roughness coeff., n 0.0110
Flow length, L (total < or = 300) ft 160.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s 8 ft/ft  0.0530
0.
.007 * (n*L)
T = cccccmmenmcce-- hrs 0.02 = 0.02
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L ft 0.0
Watercourse slope, s ft/ft  0.0000
0.5
Avg.V = Csf * (s) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600*V) hrs 0.00 = 0.00
CHANNEL FLOW .
Segment ID BC
Cross Sectional Flow Area, a sq.ft 8.00
Wetted perimeter, Pw ft 12.25
Hydraulic radius, r = a/Pw ft 0.653
Channel slope, s ft/ft  0.0064
Manning's roughness coeff., n 0.0250
2/3 1/2
1.49 * r * s
V= mem-emmemoomoeeooo e ft/s 3.5890
n
Flow length, L ft 390
T =1L / (3600*V) hrs 0.03 = 0.03

TOTAL TIME (hrs) 0.05



Quick TR-55 Ver.5.46 S/N:
Executed: 15:53:17 08-27-1997 NWSESDA1.TCT

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTo 289 - 7602/0106
POST-CONSTRUCTION CONDITIONS
Tt COMPUTATIONS FOR: DRAINAGE AREA 3

SHEET FLOW (Applicable to Tc only)

Segment 1D AB
Surface description PAVED
Manning's roughness coeff., n 0.0110
Flow length, L (total < or = 300) ft 180.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s ft/ft  0.0470
0.8
.007 * (n*L)
T = cecmerececcene hrs 0.02 = 0.02
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L ft 0.0
Watercourse slope, s ft/ft  0.0000
0.5
Avg.V = Csf * (s) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID BC
Cross Sectional Flow Area, a sq. ft 8.00
Wetted perimeter, Pw ft 12.25
Hydraulic radius, r = a/Pw ft 0.653
Channel slope, s ft/ft 0.0120
Manning's roughness coeff., n 0.0250
2/3 172
149 * r * g
V= --eeccmmccrccannae ft/s 4.9144
n
Flow length, L ft 860
T =1L/ (3600*V) hrs 0.05 = 0.05
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:18:40 08-22-1997

NWSE - SITE 5 LANDFILL-POST DEVELOPMENT
DRAINAGE AREA 1
SOIL GROUP B

RUNOFF CURVE NUMBER DATA

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
..................................................................
v

AREA CN
SURFACE DESCRIPTION - (acres) |
WOODS (Ecod) 2.14 55
PAVED AREA _ 0.87 98
GRAVEL - 0.53 85
ROAD (DIRT) 0.20 82
GRASS (EAZR) 5.98 61
Goon - )
COMPOSITE AREA ---> 9.72 64.7 ( 65 )

-----------------------------------------------------
.....................................................
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:31:35 08-22-1997

SITES LANDFILL- POST DEVELOPMENT CONDIT
DRAINAGE AREA 2
SOIL GROUP B

RUNOFF CURVE NUMBER DATA

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
..................................................................

Composite Area:

AREA CN
SURFACE DESCRIPTION (acres)

woons (eood) 0.44 55

SPOILS PILE 0.36 86

PAVED AREA 0.71 98

GRASS (BARIR) 0.19 61
GCeon

COMPOSITE AREA ---> 1.70 80.2 ( 80 )

-----------------------------------------------------
.....................................................
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:56:05 08-27-1997

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTo 289 - 7602/0106

POST CONSTRUCTION CONDITIONS - FINAL CAP

RUNOFF CURVE NUMBER DATA

Composite Area: DRAINAGE AREA 3
AREA CN
SURFACE DESCRIPTION (acres)

WOODS (GOOD) 1.65 55
SPOILS PILE 0.45 86
PAVED AREA 0.83 98
GRAVEL AREA 0.42 85
GRASS (GOOD) 1.34 61
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Quick TR-55 Version: 5.46 S/N:
>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
DRAINAGE AREA 1 - POST-DEVELOPMENT CONDITIONS

CALCULATED
DISK FILE: NWSECG51.GPD

Drainage Area (acres) 9.72 ---> 0.0152 sq.mi.
Runoff Curve Number (CN) 65

Time of Concentration,Tc (hrs) 0.10

Rainfall Distribution (Type) III

Pond and Swamp Areas (%) 0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25

Rainfall, P, 24-hr (in) 3.4 5.2 [

Initial Abstraction, Ia (in) 1.077 1.077 1.077
Ia/p Ratio 0.317 0.207 0.179
Unit Discharge, * qu (csm/in) 578 627 636
Runoff, Q@ (in) 0.70 1.79 2.35
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, qp (cfs) 6 17 23

la/p #1 0.300 0.100 0.100
co #1 ] 2.396 2.473 2.473
c1 #1 -0.512 -0.518 -0.518
c2 #1 -0.132 -0.171 -0.171
qu (csm) #1 596.829 661.942 661.942
Ia/p #e 0.350 0.300 0.300
co #2 2.355 2.396 2.396
c1 #2 -0.497 -0.512 -0.512
c2 #2 -0.120 -0.132 -0.132
qu (csm) #2 539.846 596.829 596.829
* qu (csm) 578 627 636

* Interpolated for computed la/p ratio (between la/p #1 & la/p #2)
If computed la/p exceeds la/p limits, bounding limit for la/p is used.

2
CO + ( C1 * log(Tc) ) + ( C2 * (log(Tc)) )

Log(qu)
qu(csm) * Area(sq.mi.) * Q(in.) * (Pond & Swamp Adj.)

ap (cfs)
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Quick TR-55 Version: 5.46 S/N:
>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
DRAINAGE AREA 2 - POST-DEVELOPMENT CONDITIONS

CALCULATED
DISK FILE: NWSECG52.GPD

Drainage Area (acres) 1.70 ---> 0.0027 sqg.mi.
Runoff Curve Number (CN) 80

Time of Concentration,Tc ¢hrs) 0.10

Rainfall Distribution (Type) 111l

Pond and Swamp Areas (%) 0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25

Rainfall, P, 24-hr (in) 3.4 5.2 6

Initial Abstraction, la (in) 0.500 0.500 0.500
la/p Ratio 0.147 0.096 0.083
Unit Discharge, * qu (csm/in) 647 662 662
Runoff, Q@ (in) 1.56 3.07 3.78
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs), 3 5 7

la/p #1 0.100 0.100 0.100
co #1 2.473 2.473 2.473
c1 #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.17 -0.17M
qu (csm) #1 661,942 661.942 661.942
la/p #2 0.300 0.100 0.100
co #2 2.396 2.473 2.473
C1 #2 -0.512 -0.518 -0.518
c2 #2 -0.132 -0.171 -0.17
qu (csm) #2 596.829 661.942 661.942
* qu (csm) 647 662 662

* Interpolated for computed la/p ratio (between la/p #1 & la/p #2)
1f computed la/p exceeds la/p limits, bounding Limit for la/p is used.

2
log(gu) =C€CO0 + ( C1 * log(Te) ) + ¢ C2 * (log(Tc)) )
gp (cfs) = qu(csm) * Area(sq.mi.) * Q(in.) * (Pond & Swamp Adj.)
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Quick TR-55 Version: 5.46 S/N:
>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 5 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0106
DRAINAGE AREA 3 - POST-DEVELOPMENT CONDITIONS

CALCULATED
DISK FILE: NWSECG53.GPD

Drainage Area (acres) 4.69 ---> 0.0073 sq.mi.
Runoff Curve Number (CN) 70

Time of Concentration,Tc (hrs) 0.10

Rainfall Distribution (Type) 1II

Pond and Swamp Areas (%) 0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, la (in) 0.857 0.857 0.857
la/p Ratio 0.252 0.165 0.143
Unit Discharge, * qu (csm/in) 612 641 648
Runoff, @ (in) 0.95 2.19 2.81
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 4 10 13

la/p #1 0.100 0.100 0.100
co #1 2.473 2.473 2.473
c1 #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.171 -0.171
qu (csm) #1 661.942 661.942 661.942
la/p #2 0.300 0.300 0.300
co #e 2.396 2.396 2.396
c1 #2 -0.512 -0.512 -0.512
c2 #2 -0.132 -0.132 -0.132
qu (csm) #2 596.829 596.829 596.829
* qu (csm) 612 641 648

* Interpolated for computed la/p ratio (between la/p #1 & la/p #2)
1f computed la/p exceeds la/p limits, bounding limit for la/p is used.

2
CO + ( C1 * log(Tc) ) + ( C2 * (log(Te)) )
qu(csm) * Area(sq.mi.) * Q(in.) * (Pond & Swamp Adj.)

Log(qu)
gp (cfs)



APPENDIX C

CALCULATIONS TO SIZE SEDIMENT BASINS FOR SITE 4

CA

C.2

C.3

C4

C.5

C.6

C.7

Preliminary Calculations for Determining Capacity and Size of
Sediment Basins

Overview and Summary of Final Calculations for Determining
Capacity and Size of Sediment Basins

Basin Inflow Hydrographs

Elevation-Storage Matrix

Outlet Structure Design

Hydrograph Routings and Outflow Calculations

Anti-Seep Collar Design



C.1  PRELIMINARY CALCULATIONS FOR DETERMINING CAPACITY AND SIZE OF
SEDIMENT BASINS



CALCULATION WORKSHEET order o 19118 (01:91) page_!!  of
CLIENT JOB NUMBER
Nosw E Vo2 -Ole Ce
SUBJECT
Dedermne  Si2e % Deplh o oot Bagin #1327 - Sl y
BASED ON DRAWING NUMBER
é:a-;-—\e'f\ A CAP‘\C-")a Cales /Mﬂ ?Tﬂ_,h
BY CHEGKED BY APPROVED BY DATE
TP 32s/an VA rhl,
T, B ([ Condaved V!
: j ] ; : ! : ] ]
The  desian 'cri-,‘}er e forl Sedimen * Ba s~ B2 i sm Followss | ‘
9 : ¢ { ) : ! ; E
W,l= o Ft { oo
W,z 352 F+ ,
Lo = @oft | ,
5 : | ; i i
Loz Bl F4 5 |
= H, A FTF
v G, iGa £4°
i NG
s oL £ 4 |
| ) ; : i |
! } : H . i
; i i : ! | ;
! [ T i ¢ H i
! ! I : ! !
: —
: L
- : |
! i
—
! oo
f ' |
| T
L
i |
i | j ‘
|
? e
’ : i !
| 1 |
i 5 L]




NSWE
Site 4
Sediment Basin #2

W, = 10 ft
L= 60 ft
D (ft) Ly () W; (ft) Lavg Wayg V (cfs)
0.2 61 1.2 60.5 10.6 128
0.4 62 12.4 61 11.2 273
0.6 63 13.6 61.5 11.8 1435
0.8 64 14.8 62 12.4 615
1 65 16 62.5 13 813
1.2 66 17.2 63 13.6 1,028
1.4 67 18.4 63.5 142 1,262
16 68 19.6 64 14.8 1,516
1.8 69 20.8 64.5 15.4 1,788
2 70 22 65 16 2,080
2.2 71 23.2 65.5 16.6 2,392
2.4 72 24.4 66 17.2 2,724
26 73 25.6 66.5 17.8 3,078
2.8 74 26.8 67 18.4 3,452
3 75 28 67.5 19 3,848
3.2 76 29.2 68 19.6 4,265
3.4 77 30.4 68.5 20.2 4,705
36 78 31.6 69 20.8 5,167
3.8 79 32.8 69.5 21.4 5,652

5.2 86
54 87
5.6 88

412
42.4
436

73
73.5
74

256
26.2
26.8
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NSWE
Site 4
Sediment Basin #1

W, = 17 f
L, = 100 ft
D () Ly (ft) W, (ft) Lavg Wavg V (cfs)
0.2 101 18.2 100.5 17.6 354
04 102 19.4 101 18.2 735
0.6 103 20.6 101.5 18.8 1,145
0.8 104 21.8 102 19.4 1,583
1 105 23 102.5 20 2,050
12 106 242 103 206 2,546
14 107 254 103.5 21.2 3,072
1.6 108 28.6 104 21.8 3,628
1.8 109 27.8 104.5 224 4,213
2 110 29 105 23 4,830
22 11 30.2 1056.5 23.6 5478
24 112 314 106 242 6,156
2.6 113 3286 106.5 24.8 6,867
2.8 114 33.8 107 254 7,610
3 115 35 107.5 26 8,385
3.2 116 36.2 108 26.6 9,193
3.4 117 374 108.5 27.2 10,034
3.6 118 38.6 109 27.8 10,909
38 119 39.8 109.5 28.4 11,817
4 120 41 110 29 12,760
4.2 121 422 110.5 29.6 13,737
4.3 121.5 42.8 110.75 29.9 14,239
4.6 123 446 111.5 30.8 15,797
4.8 124 458 112 314 16,881
5 125 47 112.5 32 18,000
52 126 48.2 113 326 19,156
5.4 127 49.4 113.5 33.2 20,348
56 128 50.6 114 33.8 21,578
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104
DRAINAGE AREA #2 - CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4CS2.GPD

Drainage Area (acres) 3.23 ---> 0.0050 sg.mi.

Runoff Curve Number (CN) 68

Time of Concentration,Tc (hrs) .315

Rainfall Distribution (Type) III

Pond and Swamp Areas (%) 0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 5 10 25
Rainfall, P, 24-hr (in) 4.4 5.2 6.0
Initial Abstraction, Ia (in) 0.941 0.941 . 0.941
Ia/p Ratio _ 0.214 0.181 0.157
Unit Discharge, * qu (csm/in) 448 460 469
Runoff, Q (in) 1.47 2.02 2.62
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 3 5 6

Ia/p #1 0.100 0.100 0.100
co #1 2.473 2.473 2.473
c1 #1 -0.518 -0.518 -0.518
c2 #1 -0.171 -0.171 -0.171
qu (csm) #1 490.105 490.105 490.105
Ia/p #2 0.300 0.300 0.300
co #2 2.396 2.396 2.396
c1 #2 -0.512 -0.512 -0.512
c2 #2 -0.132 -0.132 -0.132
qu (csm) #2 416.695 416.695 416.695
* qu (csm) 448 460 469

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

. 2
CO + ( C1 * log(Te) ) + ( C2 * (log(Tc)) )
qu(csm) * Area(sg.mi.) * Q(in.) * (Pond & Swamp Adj.)

log (qu)
ap (cfs)

gy:1am cren. Ol
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Quick TR-55 Version:

5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL

COLTSNECK, NEW JERSEY

CTO 289 - 7602/0104
DRAINAGE AREA #1 - CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4CS1.GPD

--->

--=>

0.0

113 sg.mi.

0.0 acres

Drainage Area (acres) 7.23
Runoff Curve Number (CN) 70
Time of Concentration,Tc (hrs) .233
Rainfall Distribution (Type) III
Pond and Swamp Areas (%) 0
Storm #1
Frequency (years) 5
Rainfall, P, 24-hr (in) 4.4
Initial Abstraction, Ia (in) 0.857
Ia/p Ratio 0.195
Unit Discharge, * qu {(csm/in) 505
Runoff, Q (in) 1.60
Pond & Swamp Adjustment Factor 1.00
PEAK DISCHARGE, gp (cfs) 9
Summary of Computations for qu
Ia/p #1 0.100
co #1 2.473
C1i #1 -0.518
c2 #1 -0.171
qu (csm) #1 540.518
Ia/p #2 0.300
co #2 2.396
C1l #2 -0.512
c2 #2 -0.132
qu (csm) #2 464.724
* qu (csm) 505

* Interpolated for computed Ia/p ratio
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

log (qu)
gqp (cfs)

CoO + ( C1 * log(Te) )

qu (csm)

* Area(sqg.mi.)

+ ( C2 *
* Q(in.)

(log(Tc))

*

Storm #2 Storm #3
10 25
5.2 6.0
0.857 0.857
0.165 0.143

516 524
2.19 2.81
1.00 1.00

13 17
0.100 0.100
2.473 2.473
-0.518 -0.518
-0.171 -0.171
540.518 540.518
0.300 0.300
2.3%96 2.396
-0.512 -0.512
-0.132 -0.132
464.724 464 .724
516 524

2
)

(between Ia/p #1 & Ia/p #2)

(Pond & Swamp Adj.)

2y 5316
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Figure B-4.—Five-year, 24-hour rainfall.
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Pasz U/

Input requirements and procedures Estimating V; “‘%
Use worksheet 6a to estimate Vg, storage volume:
Use figure 6-1 to estimate storage volume (V) required, by the following procedure. ey
required or peak outflow discharge (q,). The most oy
frequent application is to estimate Vg, for which the 1. Determine q,. Many factors may dictate the o
required inputs are runoff volume (V,), q,, and peak selection of peak outflow discharge. The most:#E
inflow discharge (q;). To estimate g, the required common is to limit downstream discharges to a
inputs are V,, Vg, and g;. desired level, such as predevelopment discharge.

Another factor may be that the outflow devxce
has already been selected.

2. Estimate gj by procedures in chapters 4 or 5. D¢
not use peak discharges developed by any other
procedure. When using the Tabular Hydrograph
method to estimate q; for a subarea, only use

.6
\\\_ -
5 N
\\
NERN
N N
mAS.. \\
>3 L
4 ™S
U @
55 L
o'
> NUTypes 11 & 111
o - — l
b= 1
Sle .3 ~ <
8 =PA"‘Z N \
Py ;
©.1g pA 1 N \ Y
N Types 1 & IA ~
oY 2 ' i — -
. ~ ~
- [~
\NN l_;
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1 .2 .3 4 .5 .6 J oLt

Peak outflow discharge (3)_)
Peak inflow discharge Qi

By a3 cHen: AL
DATE 11lsigy DaE L 2l |e

Figure 6-1.—Approximate detention basin routing for rainfall types 1, 1A, 11, and 11,

6-2 (210-VI-TR-55, Second Ed., June 1986)
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Quick TR-55 Version: 5.46 S/N:

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104
DRAINAGE AREA #3 - CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4CS3.GPD

Drainage Area (acres) 0.74 ---> 0.0012 sg.mi.
Runoff Curve Number (CN) 65
Time of Concentration,Tc (hrs) 0.1
Rainfall Distribution (Type) IIT
Pond and Swamp Areas (%) 0 ---> 0.0 acres
Storm #1 Storm #2 Storm #3
Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 1.077 1.077 1.077
Ia/p Ratio . 0.317 0.207 0.179
Unit Discharge, * qu {(csm/in) 578 627 636
Runoff, Q (in) 0.70 1.79 2.35
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 0 1 2
Summary of Computations for qu
Ia/p #1 0.300 0.100 0.100
co #1 2.396 2.473 2.473
C1 #1 -0.512 -0.518 -0.518
Cc2 #1 -0.132 -0.171 -0.171
qu (csm) #1 596.829 661.942 661.942
Ia/p #2 0.350 0.300 0.300
co #2 2.355 2.396 2.396
C1 #2 -0.497 -0.512 -0.512
c2 #2 -0.120 -0.132 -0.132
qu (csm) #2 539.846 596 .829 596 .829
* qu (csm) 578 627 636

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)

If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

2
CO + ( C1 * log(Tc) ) + ( C2 * (log(Tc)) )

log (qu)
ap (cfs)

qu(csm) * Area(sq.mi.) * Q(in.) * (Pond & Swamp Adj.)

< £
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Quick TR-55 Version: 5.46 S/N: i

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104
DRAINAGE AREA #2 - CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4CS2.GPD

Drainage Area (acres) 3.23 ---»> 0.0050 sqg.mi.

Runoff Curve Number (CN) 68

Time of Concentration,Tc (hrs) .315

Rainfall Distribution (Type) III

Pond and Swamp Areas (%) 0 --=> 0.0 acres

Storm #1 Storm #2 Storm #3

Frequency (years) 2 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 0.941 0.941 0.941
Ia/p Ratio _ 0.277 0.181 0.157
Unit Discharge, * qu (csm/in) 425 460 469
Runoff, Q (in) 0.84 2.02 2.62
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
PEAK DISCHARGE, gp (cfs) 2 5 6

Ia/p #1 0.100 0.100 0.100
co #1 2.473 2.473 2.473
c1 #1 -0.518 -0.518 -0.518
c2 #1 ' -0.171 -0.171 -0.171
qu (csm) #1 490.105 490.105 490.105
Ia/p #2 0.300 0.300 0.300
co #2 2.396 2.396 2.396
Cc1 #2 -0.512 -0.512 -0.512
c2 #2 -0.132 -0.132 -0.132
qu (csm) #2 416.695 416.695 416 .695
* qu (csm) 425 460 469

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

2
Co + (C1 * log(Tc) ) + ( C2 * (log(Tc)) )
qu(csm) * Area(sg.mi.) * Q(in.) * (Pond & Swamp Adj.)

log (qu)
gp (cfs)
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Quick TR-55 Version: .5.46 S/N: © e

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<<

NWSE - SITE 4 LANDFILL
COLTSNECK, NEW JERSEY
CTO 289 - 7602/0104
DRAINAGE AREA #1 - CONSTRUCTION CONDITIONS

CALCULATED
DISK FILE: NSWE4CS1.GPD

Drainage Area (acres) 7.23 ---> 0.0113 sqg.mi.

Runoff Curve Number (CN) 70

Time of Concentration,Tc (hrs) .233

Rainfall Distribution (Type) ITI

Pond and Swamp Areas (%) 0 ---> 0.0 acres

Storm #1 Storm #2 Storm #3
Frequency (years) 2 - 10 25
Rainfall, P, 24-hr (in) 3.4 5.2 6.0
Initial Abstraction, Ia (in) 0.857 0.857 0.857
Ia/p Ratio 0.252 0.165 0.143
Unit Discharge, * qu (csm/in) 483 516 524
Runoff, Q (in) 0.95 2.19 2.81
Pond & Swamp Adjustment Factor 1.00 1.00 1.00
TAK DISCHARGE, qgp (cfs) 5 13 17

Ia/p #1 0.100 0.100 0.100
co #1 2.473 0 2.473 2.473
c1 #1 -0.518 -0.518 -0.518
c2 #1 ) -0.171 -0.171 -0.171
qu (csm) #1 540.518 540.518 540.518
Ia/p #2 0.300 0.300 0.300
co #2 2.396 2.396 2.396
c1 #2 -0.512 -0.512 -0.512
c2 #2 -0.132 -0.132 -0.132
qu (csm) #2 464.724 464 .724 464.724
* qu (csm) 483 516 524

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2)
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used.

2
CoO + (C1L * log(Tc) ) + ( C2 * (log(Tc)) )
qu{csm) * Area({sqgq.mi.) * Q(in.) * (Pond & Swamp Adj.)

log (qu)
gp (cfs)
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C.2 OVERVIEW AND SUMMARY OF FINAL CALCULATIONS FOR
DETERMINING CAPACITY AND SIZE OF SEDIMENT BASINS
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C.3 BASIN INFLOW HYDROGRAPHS



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:17:51

Watershed file: --> DA1-2YR .WSD
Hydrograph file: --> DA1-2YR .HYD

Hydrograph for 2yr, 24hr storm through Drainage Area 1
of Site 4.

>>>> Input Parameters Used to Compute Hydrograph <<<<
* Tt Precip. Runoff Ia/p

Subarea AREA CN Tc
Description {(acres) (hrs) (hrs) (in) (in) input/used
Drainage Area 1 7.23 70.0 0.20 0.00 3.40 ] 0.95 .25 .30

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 7.23 acres or 0.01130 sqg.mi

Peak discharge = 5 cfs

>>>> Computer Modifications of Input Parameters <<<<c<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
0.00 0.20 0.00 No --

* Travel time from subarea outfall to composite watershed outfall point



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:17:51
Watershed file: --> DAl1l-2YR .WSD
Hydrograph file: --> DA1-2YR .HYD

Hydrograph for 2yr, 24hr storm through Drainage Area 1
of Site 4.

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Compogite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 5 12.3



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:17:51
Watexrshed file: --> DAl1-2YR .WSD
Hydrograph file: --> DAl1-2YR .HYD

Hydrograph for 2yr, 24hr storm through Drainage Area 1
of Site 4.

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 0 0 0 0 1 1 3 5 5
Total (cfs) 0 0 0 0 1 1 3 5 5
subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 4 3 2 2 1 1 1 1 1
Total (cfs) 4 3 2 2 1 1 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 1 1 1 1 1 0 0 0 0
Total (cfs) 1 1 1 1 1 0 0 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 1 0 0 0 0 0

r 1l (cfs) 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: bPage 4
TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:17:51

Watershed file: --> DA1-2YR .WSD
Hydrograph file: --> DA1l-2YR .HYD
Hydrograph for 2yr, 24hr storm through Drainage Area 1
of Site 4.
Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 1
11.1 0 14.9 1
11.2 0 15.0 1
11.3 0 15.1 1
11.4 0 15.2 1
11.5 0 15.3 1
11.6 0 15.4 1
11.7 0 15.5 1
11.8 0 15.6 1
11.9 0 15.7 1
12.0 1 15.8 0
12.1 1 15.9 0
12.2 3 16.0 0
12.3 5 i6.1 0
12.4 5 16.2 0
12.5 4 16.3 0
12.6 3 16.4 0
12.7 2 16.5 0
12.8 2 16.6 0
12.9 2 16.7 0
13.0 1 16.8 0
13.1 1 16.9 0
13.2 1 17.0 0
13.3 1 17.1 0
13.4 1 17.2 0
13.5 1 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 1 18.0 0
14.3 1 18.1 0
14.4 1 18.2 0
14.5 1 18.3 0
1 0

18.4
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Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:17:51

Watershed file: --> DA1-2YR .WSD
Hydrograph file: --> DA1-2YR .HYD
Hydrograph for 2yr, 24hr storm through Drainage Area 1
of Site 4.

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 .0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24.2 0
20.5 0 24.3 0
20.6 0 24.4 0
20.7 0 24.5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24.8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0
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‘Cuick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:11:56
Watershed file: --> DA110YR .WSD
Hydrograph file: --> DA110YR .HYD

Hydrograph for 10-yr, 24-hr event within Drainage Area 1
of Site 4.

>>>> Input Parameters Used to Compute Hydrograph <<<<

~ Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
Drainage Area 1 7.23 70.0 0.20 0.00 5.20 | 2.19 16 .10

* Travel time from subarea outfall to composite watershed outfall point.
' Total area = 7.23 acres or 0.01130 sq.mi
Peak discharge = 14 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 1 0.23 0.00 0.20 0.00 No --

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:11:56
Watershed file: --> DA110YR .WSD
Hydrograph file: --> DA110YR .HYD

Hydrograph for 10-yr, 24-hr event within Drainage Area 1
of Site 4.

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 14 12.3
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Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:11:56
Watershed file: --> DA110YR .WSD
Hydrograph file: --> DA110YR .HYD

Hydrograph for 10-yr, 24-hr event within Drainage Area 1
of Site 4.

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 1 1 1 3 4 6 11 14 12
Total (cfs) 1 1 1 3 4 6 11 14 12
subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 9 7 5 3 2 2 2 1 1
Total (cfs) 9 7 5 3 2 2 2 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 1 1 1 1 1 1 1 1 0
Total (cfs) 1 1 1 1 1 1 1 1 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 1 0 0 0 0 0
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Quick TR-55 Version: 5.46 S/N: Page 4
TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:11:56

Watershed file: --> DA110YR .WSD
Hydrograph file: --> DA110YR .HYD
Hydrograph for 10-yr, 24-hr event within Drainage Area 1
of Site 4.
Time Flow Time Flow
(hrs) (cEs) (hrs) (cfs)
11.0 1 14.8 1
11.1 1 14.9 1
11.2 1 15.0 1
11.3 1 15.1 1
11.4 1 15.2 1
11.5 1 15.3 1
11.6 1 15.4 1
11.7 2 15.5 1
11.8 2 15.6 1
11.9 3 15.7 1
12.0 4 15.8 1
12.1 6 15.9 1
12.2 11 16.0 1
12.3 14 l6.1 1
12.4 12 16.2 1
12.5 9 16.3 1
12.6 7 16.4 1
12.7 5 16.5 1
12.8 3 16.6 1
12.9 2 16.7 1
13.0 2 16.8 1
13.1 2 16.9 1
13.2 2 17.0 1
13.3 2 17.1 1
13.4 2 17.2 1
13.5 2 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 1 18.0 0
14.3 1 18.1 0
14.4 1 18.2 0
14.5 1 18.3 0
14.6 1 18.4 0



14.7

18.5
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Quick TR-55 Version: 5.46 S/N: Page 5
TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:11:56

Watershed file: --> DA110YR .WSD
Hydrograph file: --> DA110YR .HYD
Hydrograph for 10-yr, 24-hr event within Drainage Area 1
of Site 4.

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
15.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
18.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 0 24.3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24.8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0

0 0

0

0
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Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:20:12

Watershed file: --> DA2-2YR .WSD
Hydrograph file: --> DA2-2YR .HYD

Hydrograph for 2-yr, 24 hr storm in Drainage Area 2
for Site 4.

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
3.23 68.0 0.30 0.00 3.40 | 0.84 28 .30

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 3.23 acres or 0.00505 sg.mi

Peak discharge = 2 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 2 0.31 0.00 0.30 0.00 No --

* Travel time from subarea outfall to composite watershed outfall point



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:20:12

Watershed file: --> DA2-2YR .WSD
Hydrograph file: --> DA2-2YR .HYD

Hydrograph for 2-yr, 24 hr storm in Drainage Area 2
for Site 4.

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
Drainage Area 2 2 12.4
2 12.4

Composite Watershed
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Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:20:12
Watershed file: --> DA2-2YR .WSD
Hydrograph file: --> DA2-2YR .HYD
24 hr storm in Drainage Area 2

Hydrograph for 2-yr,
for Site 4.

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 0 0 0 1 1 2
Total (cfs) 0 0 0 0 0 0 1 i 2
ubarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 2 2 1 1 1 0 0 0 0
Total (cfs) 2 2 1 1 1 0 0 0 0
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 0 0 0 0 0 0
Total (cfs) 0 0 0 0 0 0 0 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 2 0 0 0 0 0
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Quick TR-55 Version: 5.46 S/N: Page 4
TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:20:12

Watershed file: --> DA2-2YR .WSD

Hydrograph file: --> DA2-2YR .HYD

Hydrograph for 2-yr, 24 hr storm in Drainage Area 2

for Site 4.

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 0
i1.1 0 14.9 0
11.2 0 15.0 0
11.3 0 15.1 0
11.4 0 15.2 0
11.5 0 15.3 0
11.6 0 15.4 0
11.7 0 15.5 0
11.8 0 15.6 0
11.9 0 15.7 0
12.0 0 15.8 0
12.1 0 15.9 0
12.2 1 16.0 0
12.3 1 16.1 0
12.4 2 16.2 0
12.5 2 16.3 0
12.6 2 16.4 0
12.7 1 16.5 0
12.8 1 16.6 0
12.9 1. 16.7 0
13.0 1 16.8 0
i3.1 0 16.9 0
13.2 0 17.0 0
13.3 0 17.1 0
13.4 0 17.2 0
13.5 0 17.3 0
13.6 0 17.4 0
13.7 0 17.5 0
13.8 0 17.6 0
13.9 0 17.7 0
14.0 0 17.8 0
14.1 0 17.9 0
14.2 0 18.0 0
14.3 0 18.1 0
14.4 0 18.2 0
14.5 0 18.3 0
14.6 0 18.4 0



14.

18.
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Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:20:12

Watershed file: --> DA2-2YR .WSD

Hydrograph file: --> DA2-2YR .HYD

Hydrograph for 2-yr, 24 hr storm in Drainage Area 2

for Site 4.
Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23 .4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 0 24.3 0
20.6 0 24 .4 0
20.7 0 24 .5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24.8 0
21.1 0 24 .9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
2 0
3 0

N
N

.
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Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:13:58
Watershed file: --> DA210YR .WSD
Hydrograph file: --> DA210YR .HYD

Hydrograph for 10-yr,24-hr storm event for Drainage Area 2
of Site 4.

>>>> Input Parameters Used to Compute Hydrograph <<<c<

Subarea "AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
Drainage Area 2 3.23 68.0 0.30 0.00 5.20 | 2.02 18 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 3.23 acres or 0.00505 sg.mi
Peak discharge = 5 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 2 0.31 6.00 0.30 0.00 No --

* Travel time from subarea outfall to composite watershed outfall point.
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Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:13:58
Watershed file: --> DA210YR .WSD
Hydrograph file: --> DA210YR .HYD

Hydrograph for 10-yr,24-hr storm event for Drainage Area 2
of Site 4.

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) {hrs)

Composite Watershed 5 12.4
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Quick TR-55 Version: 5.46 S/N: Page 3
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:13:58
Watershed file: --> DA210YR .WSD
Hydrograph file: --> DA210YR .HYD

Hydrograph for 10-yr,24-hr storm event for Drainage Area 2
of Site 4.

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 1 1 2 3 4 5
Total (cfs) 0 0 0 1 1 2 3 4 5
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.%
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 5 4 3 2 1 1 1 1 1
Total (cfs) 5 4 3 2 1 1 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 1 0 0 0 0 0 0 0 0
Total (cfs) 1 0 0 0 0 0 0 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 2 0 0 0 0 0

Total fcfs) 0 0 0 0 0
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Nuick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 (09:13:58
Watershed file: --> DA210YR .WSD
Hydrograph file: --> DA210YR .HYD

Hydrograph for 10-yr,24-hr storm event for Drainage Area 2

of Site 4.

Time Flow Time Flow
(hrs) (cfs) (hrs) (cEs)
11.0 0 14.8 0
11.1 0 14.9 0
11.2 0 15.0 0
11.3 0 15.1 0
11.4 0 15.2 0
11.5 0] 15.3 0
11.6 0 15.4 0
11.7 0 15.5 0
11.8 1 15.6 0
11.9 1 15.7 0
12.0 1 15.8 0
12.1 2 15.9 0
12.2 3 16.0 0
12.3 4 16.1 0]
12.4 5 16.2 0
12.5 5 16.3 0
12.6 4 16.4 0
12.7 3 16.5 0
12.8 2 16.6 0
12.9 2 16.7 0
13.0 1 16.8 0
13.1 1 16.9 0
13.2 1 17.0 0
13.3 1 17.1 0
13.4 1 17.2 0
13.5 1 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 0 18.0 0
14.3 0 18.1 0
14 .4 0 18.2 0
14.5 0 18.3 0

6 0 4 0
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18.
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Quick TR-55 Version: 5.46 S/N: Page 5
TR-55 TABULAR HYDROGRAPH METHOD
Type IITI Distribution
(24 hr. Duration Storm)

Executed: 10-31-1997 09:13:58

Watershed file: --> DA210YR .WSD
Hydrograph file: --> DA210YR .HYD
Hydrograph for 10-yr,24-hr storm event for Drainage Area 2
of Site 4.

Time Flow Time Flow
{(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24.2 0
20.5 0 24.3 0
20.6 0 24.4 0
20.7 0 24.5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24.8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0



C.4 ELEVATION-STORAGE MATRIX
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POND-2 Version: 5

S/N:

Computes

Elevation
(ft)

Planimeter
(sg.in.)

183,648.
279,702.
385,858,
502,115.
628,476.
764,936.
911,501.

.17

3

available storage volume in Detention Pond 1 for

Site 4.

CALCULATED 10-31-1997 11:10:45
DISK FILE: DAl . VOL

Planimeter scale: 1 inch = 0.083333 ft.

* .
Area Al+A2+sqr (Al1*A2) Volume Volume Sum

(acres) (acres) (acre-£ft) (acre-ft)
0.00 0.00 0.00 0.00
0.03 0.03 0.00 0.00
0.04 0.11 0.04 0.04
0.06 0.16 0.05 0.09
0.08 0.21 0.07 0.16 poG
0.10 0.27 0.09 0.2510/3]
0.12 0.33 0.11 0.3747
0.15 0.40 0.13 0.50

2

IA = (sg.rt(Areal)

where:

Volume

where:

El, E2

Ei

Areal, Areal
IA

+

((Ei-El1)/(E2-El1)) *(sq.rt (Area2) -sqg.rt (Areal)))

Closest two elevations with planimeter data
Elevation at which to interpolate area
Areas computed for E1l, E2, respectively
Interpolated area for Ei

Incremental volume computed by the Conic Method for Reservoir Volumes.

= (1/3)

* (EL2-EL1) * (Areal + Area2 + sqg.rt. (Areal*Area2))

EL1l, EL2

Areal,Area2

Volume

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, respectively
Incremental volume between EL1 and EL2



POND-2 Version: 5.17

S/N:

35

Computes available storage volume in Detention Pond 2 of

Elevation
(ft)

Planimeter
(sg.in.)

36,331.
96,566.
156,571.
227,088.
307,296.
399,600.
501, 552.

J

Site 4.

CALCULATED 11-02-1997 17:06:43

DISK FILE: DA2 .VOL

Planimeter scale: 1 inch = 0.083333 ft.

*

Area Al+A2+sqgr (A1l*A2) Volume Volume Sum

(acres) (acres) (acre-ft) (acre-ft)
0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00
0.02 0.03 0.01 0.01
0.02 0.06 0.02 0.03
0.04 0.09 0.03 0.06 Al
0.05 0.13 0.04 0.10 n
0.06 0.17 0.06 0.16 40
0.08 0.22 0.07 0.23

2

IA = (sg.rt(Areal)

where:

El, E2
Ei

Areal,Area2

IAa

+

((Ei-E1) /(E2-E1)) * (sqg.rt (Area2) -sq.rt (Areal)))

Closest two elevations with planimeter data
Elevation at which to interpolate area
Areas computed for E1, E2, respectively
Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume

where:

= (1/3) *

EL1, ELZ2

Areal, Area?

Volume

(EL2-EL1) * (Areal + Area2 + sq.rt.(Areal*Area2))

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, respectively
Incremental volume between EL1 and EL2



C.5 OUTLET STRUCTURE DESIGN
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Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kddkkhkhkhhkkkhkhkhkkhkkkkhkhkhkkhkkhhrrrkrhkrhkhkhkkhkhhrhkhbrdrhdohkhkdbhkhkrhkhrkhkhrhkrhdrhhk

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

kkdkkhkhkhkhkhkhkkhkhkbhhkdkhbhkkdkhkhkhkhkrkrrrkhkhkrrrhrrhkhrrhhrhrdrhkdbhhkhrdbhhrrhhd

*¥****x COMPOSITE OUTFLOW SUMMARY ***%*

Elevation (ft) Q (cfs) Contributing Structures
153.75 0.0
154 .75 0.0
155.75 0.0
156.75 0.0
157.75 0.4 1
158.00 0.4 2 +1
158.75 1.8 2 +1
159.00 2.5 3 +2 +1
159.75 8.9 3 +2 +1
160.00 0.0

Lompor ot fbow cafes rcfleck cechegvler sy - sechan
oV stwQ -stoillww—] 2 YCWCD 197 P - 2 ol .
lfﬂ—PLl ovcladf s/ ;L(u.-q,y i dl 0% T,mjtw CAfﬂd}u)

¢



Yo

Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:

Date Executed: Time Executed:

***************************************************************

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

L2 SRS AR AR 2R 2Rl 222232222 232223222222 222222 2222222 2 )

Outlet Structure File: DA2 .STR
Planimeter Input File: DA2 .VOL
Rating Table Output File: DA2 . PND

Min. Elev. (ft) = 153.75 Max. Elev. (ft) = 160 Incr. (ft) = 1

Additional elevations (ft) to be included in table:
¥ % * % % k& % Kk %k * k * * ¥k k k¥ * * k * * % * * *x *

159 158

% & Je g & % gk g gk ok Kk g ok de e g g ke gk gk e gk e e ok gk ke ok ke e e ke de ke ke ke ok ke ke ok ke ok

SYSTEM CONNECTIVITY
Akkkhkhkhkhkhhkhhkhhhhhhkhhkkhkkhkhkhhkhhhhhhkkkkkkhkk

Structure No. Q Table Q Table
WEIR-VR 3 -> 3
STAND PIPE 2 -> 2
ORIFICE 1 -> 1

Outflow rating table summary was stored in file:
DA2 . PND



Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kkkkhkkhkhkkdkhkhkkkhkkhkhkhkhkhkkhkkrhkkkkkhkhkkhkhhkhkhhkkhhkhkhkrkkkkkhkhkkkhkhkkkkkkkk

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

khkdkhkkkhkkkkhkkhkhkhkkdkhkhkkhkhkrkhkhkhkkhkdkhkhkdhrhkhkhkhrhkhkhkhhhrdhkhkdbhkhrkhkkdkhkhkrdhhhhk

>>>>>> Structure No. 3 <<<<<<
(Input Data)

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? 159
E2 elev. (ft)? 160
Weir coefficient? .6
Weir elev. (ft)? 159
Length (ft)? 10

Contracted/Suppressed (C/S)? C
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Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kkkhkhkhkhkkkkkhkhhkkkdhhkkkkhkhkhkhkhkhkhbkhkhkhkhkkkhdhbkhkhkhkhkhrhkkhkkhkhkrhkhkhkhkhkhkhkkhkkhkkk

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

khkkdkkhkhkkhkkkhkkhkkkkdkkhkhkhkhkkkdkhkkhkhkkhkhkhkkhhkhhkkhhkkhkkhkdkkhkkhkdkdkkhkkkkkkk

>>>>>> Structure No. 2 <<<<c<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 158
E2 elev. (ft)? 160
Crest elev. (ft)? 158
Diameter (ft)? 1.0
Weir coefficient? .6
Orifice coefficient? .73

Start transition elev. (ft) @ ?
Transition height (ft)? 1



Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

khkkhkhkhkhkhkhkkkkkkhkkkkkhkhkkhkhkkkhkhkhkhkhkhkkhkdkkkhhkhkhkhkhkhkkhkhkkhkkkkkhkkrkrkhkkkkd

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

ddkhkkdkdkkhkdkhkhkhkkhhkkkdkkkdkkkhkkhhrdkkhkhhkkhkhkhkhkdkkhkkhhkhkkdkhhkhkhkdkkhkbkkkdkrkkik

>>>>>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 157.00
E2 elev. (ft)? 160
Orifice coeff.? .61
Invert elev. (ft)? 157
Datum elev. (ft) ? 157

Orifice area (sq ft)? 0.0873



Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

L E 2222322222222 22222222 22223222222 22222222222t 22 22 R R ottt

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

khkkhkkhkkkhkkhkkhhkdkhkhkhkhkhkkhkhkhkhkhkdhkkhkhhrhkhkhkhkhkhkhkkhkhkkhkhkhkkhkrhkhkhkkhkrkhhkhikhk

Outflow Rating Table for Structure #3
WEIR-VR Weir - Vertical Rectangular

kk*%* INLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
153.75 0.0 E <« Inv.El.= 159
154.75 0.0 E < Inv.El.= 159
155.75 0.0 E < Inv.El.= 159
156.75 0.0 E < Inv.El.= 159
157.75 0.0 E < Inv.El.= 159
158.00 0.0 E < Inv.El.= 159
158.75 0.0 E <« Inv.El.= 159
159.00 0.0 H =0.0
159.75 3.8 H =.750
160.00 0.0 E = or > E2=160

C = .6 L (ft) = 10
H (ft) = Table elev. - Invert elev. ( 159 ft )
Q (cfs) = C * (L-.2H) * (H**1.,5) -- Contracted Weir

4



Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

khkhkkhkkdkdkhkhrhkhkhkkhrhkkhhkdkhkdkkhkkdkkhkhkhkhkrkhrhkhkhrkhkhkhkhkkhkhkhkrhkhkhkhhkhkdhkhkdkkhbdkdx

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

khkkkdkkkdkkdkhkkhrkhkhhkhhkkhkhkhhhkhkhkdkhkdkhkdhkkhkhkdkdkhkdkdhkdkidhdkhkddkkkkhdkddkkdkkik

Outflow Rating Table for Structure #2
STAND PIPE Stand Pipe with weir or orifice flow

*%%** TNLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
153.75 0.0 E < Inv.El.= 158
154.75 0.0 E < E1=158
155.75 0.0 E < E1=158
156.75 0.0 E < E1=158
157.75 0.0 E < E1=158
158.00 0.0 Weir: H =0.0
158.75 1.2 Weir: H =.750
159.00 1.9 Weir: H=1.0
159.75 4.4 Weir: H =1.75
160.00 0.0 E = or > E2=160

Weir Cw 6 Weir length = 3.141593 ft

Orifice Co .73 Orifice area = .7853982 sqg.ft.

Q (cfs) = (Cw * L ¥ H¥*1 ,5) or (Co * A * sqr(2*g*H))
Transition interpolated between elev. 159.9409 and 160.9409 ft
Weir equation = Orifice equation @ elev.= 160.4409 ft



Outlet Structure File: DA2 .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

khkhkhkhkhkkkkhkdhhkkdkhkkkhkhkkkhkhkkhkhkhkkhkhkkhkhkkkhrkhhhkhkhkkkdhrhbhkhhkhkhkhbhkhkrhkhkhkdhkik

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

kkkhkkkhkhkdkhkkhkhkhkhkhbhbhbhkhkhhkhhkhbhkhhkkhkhdkhkhkkhkkhkkhrkkhkhkkkhkhkhkkhkhkhrrhkkkkkkkk

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
153.75 0.0 E < E1=157.00
154 .75 0.0 E < E1=157.00
155.75 0.0 E < E1=157.00
156.75 0.0 E < E1=157.00
157.75 0.4 H =.750
158.00 0.4 H =1.0
158.75 0.6 H =1.75
159.00 0.6 H =2.0
159.75 0.7 H =2.75
160.00 0.0 E = or > E2=160
C = .61 A = .0873 sq.ft.
H (ft) = Table elev. - Datum elev. ( 157 £t )
Q (cfs) = C * A * sgr(2g * H)

76



Outlet Structure File: DAl .STR ' %7

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

khkhkkdkdkhkhkkhkkkhkhkhkhkdkhkhkhkhhkhkkrhhhkhkhkhhrdhkhkhkhhkhkkhkkkhkkkhkrkhhkrxkrkkhkhkhkkkkk

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

kkkhkhhkdkkhkhkhkkkhkkhkkdkhkhhkkkhkrrhkrdrhhrrhkrhrhhhkhkhkhhkkhkhkkhhkkkhkrkkrhkkhhhd

*%%** COMPOSITE OUTFLOW SUMMARY **%%*

Elevation (£ft) Q (cfs) Contributing Structures
155.50 0.0
156.50 0.0
157.50 0.0
158.50 0.0
159.50 0.3 1
160.00 0.4 2 +1
160.50 1.5 2 +1
161.00 3.4 3 42 +1
161.50 9.0 3 +2 +1
162.00 17.6 3 +2 +1

NOTE b (pwpos oddlow cades rebland crddmwoley 0w ss - s edhow
Y TRl
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Outlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kkkhkkkhkhhkhkhkkkhkkkdkdhkhkkkhdhhkhkhhkhkhkhkdhdbhkhhhkhhkhhhkhkhhhkhkhkhrhbhkkrhkkkhk

Multi drainage outlet design calculations for Settlement Pond 1
' for Site 4.

khkkdhhkhhkhkhkhkhkhkkhkhbhkhkhdbhkkhkhkhkkbkhrrhddhhdhhbrdrhhkrhhrhkrrhrhkhkbrhkhkhhhhhk

Outlet Structure File: DAl .STR
Planimeter Input File: DAl .VOL
Rating Table Output File: DAl .PND

Min. Elev. (ft) = 155.5 Max. Elev. (ft) = 162 Incr. (ft) = 1

Additional elevations (ft) to be included in table:
* % k¥ * * *k * * * * * *k *k * *k *k *¥ *k *¥ k k % * * % *

161.0 160.0

dkkkkhkkhkhkhkdhkhkhhhkkhkkkhkhkhkkhkkkkhkkhkhkhkkhkkhkkkhkkhkhkkhkkk

SYSTEM CONNECTIVITY
kkkhhkkhkdkhkhhhkhkkhhkhhhhkkhhkhrhkhhkhhhkhhhdkdhhhkkhk

Structure No. Q Table Q Table
WEIR-VR 3 -> 3
STAND PIPE 2 -> 2
ORIFICE 1 -> 1

Outflow rating table summary was stored in file:
DAl . PND



“9

Outlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

dhkhkkkhkdkhkkkhkhkhkkhkbhkkhkkhkhbhkhkhkrkhkhkhkrhkhkhhkhhkhkhhkkdkkkhkhkhkkkhkhkkbhkkhkkkkkkkk

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

khkkhkhkhhkhkdkhkkkkkhkkhkkhkhkkkkhkkkhkhkkkhkhkhkhkhkhkhkkhkhkkdkkhkkkkkhkhthrhkkhkkkhkkkkt

>>>>>> Structure No. 3 <<<<<<
(Input Data)

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? 161

E2 elev. (ft)? 162.001
Weir coefficient? .6

Weir elev. (ft)? 161
Length (ft)? 15

Contracted/Suppressed (C/S)? C



So

Outlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

dkddkhkhkhkkdkkkhkkkkhkhkkhkhkhkhrhkhrhkhrhkdhkhkhkhkhkhhkhhkhkhkhkhkhkddhkhrhrhhrhkhkhrhhkhkhkhkkd

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

khkkhkdhhkkdkhkhkhkkkhkhkkkhkhkkkkhkhkhkhkdkhhkdhhhkhrhhdhkhdhrhhrhkhkhhhhrkrhdrrhrhdbkhdkd

>>>>>> Structure No. 2 <<<cc<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 160
E2 elev. (ft)? 162.001
Crest elev. (ft)? 160
Diameter (ft)? 1.5
Weir coefficient? 0.6
Orifice coefficient? 0.73

Start transition elev. (ft) @ ?
Transition height (ft)? 1



Outlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kkkhkkdkhkkkkhkkhkkhkhkhkkkkhkkhkhkkhkkkkkkhkhkkhkkhkkkhkdhhkhkkhkhkhkhkhkhkkhkkhkkhkkkkkkkx

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

khkkhkkkkkhkhkhkkkkhkhkhkkkkhkhkhkhkkhkkhkkhkhdkhkkhkrhkhkhkhkhhkhkhkhkhkkhkhkhkhkhkhkhkrkkkkkkkx

>>>>>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 159.0

E2 elev. (fr)? 162.001
Orifice coeff.? .61
Invert elev. (ft)? 159.0
Datum elev. (ft) ? 159.0

Orifice area (sq ft)? 0.0873

s



OQutlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kkkhkkhkdhhkhkdhkhkhkhkhkhkhkhkhhkhkhkhkhkhbhhkhkhkhkhkhkhkhkhkhhkkhkkhkhhhrhkhbhkdhrhkhkhkhkkrdhkkkhxk

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

dhkkdkdkdkdkkkhkhkhkhkkkkkkkhkhkhhkhkdhkhkhkhhkhkhkrkhkhrkhkkhkhkrhhkhkdhkddhkkhkhkrhhrhkhkkhkhkkdk

Outflow Rating Table for Structure #3
WEIR-VR Weir - Vertical Rectangular

**k**x INLET CONTROL ASSUMED ***%*

Elevation (ft) Q (cfs) Computation Messages
155.50 0.0 E < Inv.El.= 161
156.50 0.0 E <« Inv.El.= 161
157.50 0.0 E < Inv.El.= 161
158.50 0.0 E < Inv.El.= 161
159.50 0.0 E < Inv.El.= 161
160.00 0.0 E < Inv.El.= 161
160.50 0.0 E <« Inv.El.= 161
161.00 0.0 H =0.0
161.50 3.2 H =.5
162.00 8.9 H =1.0

C = .6 L (ft) = 15
H (ft) = Table elev. - Invert elev. ( 161 ft )
Q (cfs) = C * (L-.2H) * (H**1.5) -- Contracted Weir

SL
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Outlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: . Time Executed:

khkkhhkkkkdkhkkhkhkhkhkkhkkhkkhkkhkhkhkhkhrhhkkhkhhkhkkhkhkhkhkhhkrdhrhkkrrhrhkkdrkhkhkkrkrxrhhk

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

khkdkdkhkhhkhkhkhkkhkhkhkhkhkkhkhkhkhkkhkhkkkdrhhkhkhkdkrhkhkhrhkhkrhkrhkhkhkhkhrhkdrhhkdkhkrdrirhhkhhk
.

Outflow Rating Table for Structure #2
STAND PIPE Stand Pipe with weir or orifice flow

***** TNLET CONTROL ASSUMED ****%*

Elevation (ft) Q (cfs) Computation Messages
155.50 0.0 E < Inv.El.= 160
156.50 0.0 E < El= 160
157.50 0.0 E < El= 160
158.50 0.0 E < El= 160
159.50 0.0 E < El= 160
160.00 0.0 Weir H =0.0
160.50 1.0 Weir: H=.5
161.00 2.8 Weir: H =1.0
161.50 5.2 Weir: H =1.5
162.00 8.0 Weir: H =2.0

Weir Cw = .6 Weir length = 4.712389 ft
Orifice Co = .73 Orifice area = 1.767146 sqg.ft.
Q (cfs) = (Cw * L * H¥*1.5) or (Co * A * sqr(2*g*H))

Transition interpolated between elev. 163.1614 and 164.1614 ft
Weir equation = Orifice equation @ elev.= 163.6614 ft
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Outlet Structure File: DAl .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

kkkhdkhkdhkhkhkhhkhkhkhkkhkkhhkhkkhkhkdhkhkhkhkhdhhkhkhkhhhkhkhkhkkhkhkhkhkhkhhhkhkhrhkhkkhhkhkkt

.Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

khkkkdkdkhkhkhkkhkhkkhkhkhkhkkbhkhkhkhkhkhkhhkhkhkrhrhkhhhhkhkhkhkhkkkkhkrhkhkhkhkkhkhkkkkkk+t

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
155.50 0.0 E < E1=158.0
156.50 0.0 E < E1=159.0
157.50 0.0 E < E1=159.0
158.50 0.0 E < E1=159.0
159.50 0.3 H =.5
160.00 0.4 H=1.0
160.50 0.5 H =1.5
161.00 0.6 H =2.0
161.50 0.7 H =2.5
162.00 0.7 H =3.0
C = .61 A = .0873 sq.ft.
H (ft) = Table elev. - Datum elev. ( 159 ft )
Q (cfs) = C * A * ggr(2g * H)



' C.6 HYDROGRAPH ROUTINGS AND OUTFLOW CALCULATIONS
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POND-2 Version: 5.17 S/N: Page 1
EXECUTED: 11-03-1997 13:33:44

*kkkkkkhkhkdkhkkhkkhkhhkhkhkhkhbhkhkhkkhkhkhkkhkhkhkhkhkkrhhrkhkhhbhkhkhrhhkrhrdbhhkkhhrhkhthkhkkhrkkhrhhkkkk

Multi drainage outlet design calculations for Settlement Pond 1
for Site 4.

* *
* %*
* *
* *
* *
* *
*hkkhkkhhkkbkhkhkhkhkkhdhdkhkhbhbkkhbhkhhkhkkhkkhrkkhkhkkhkhkhbhkdbhhrkhkkhkhkhkhkhhkkhkhkhkhkhkhkkkkhikik

Inflow Hydrograph: DA110YR .HYD

Rating Table file: DAl . PND

--~--INITIAL CONDITIONS----

Elevation = 155.50 ft

Outflow = 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 28/t 28/t + O
(Et) {cfs) {ac-£t) (cfs) {(cEs)
155.50 0.0 0.000 0.0 0.0
156.50 0.0 0.021 5.2 5.2
157.50 0.0 0.066 15.9 15.9
158.50 0.0 0.127 30.8 30.8
159.50 0.3 0.207 50.2 50.5
160.00 0.4 0.255 61.7 62.1
160.50 1.5 0.308 74 .4 75.9
161.00 3.4 0.366 88.5 91.9
161.50 9.0 0.430 104.0 113.0
162.00 17.6 0.499 120.8 138.4

Time increment (t) = 0.100. hrs.



POND-2 Version: 5.17 S/N:

EXECUTED: 11-03-1997

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME INFLOW
(hrs) (cEs)
11.000 1.00
11.100 1.00
11.200 1.00
11.300 1.00
11.400 1.00
11.500 1.00
11.600 1.00
11.700 2.00
11.800 2.00
11.900 3.00
12.000 4.00
12.100 6.00
12.200 11.00
12.300 14.00
12.400 12.00
12.500 9.00
12.600 7.00
12.700 5.00
12.800 3.00
12.900 2.00
13.000 2.00
13.100 2.00
13.200 2.00
13.300 2.00
13.400 2.00
13.500 2.00
13.600 1.00
13.700 1.00
13.800 1.00
13.900 1.00
14.000 1.00
14.100 1.00
14.200 1.00
14.300 1.00
14.400 1.00
14.500 1.00
14.600 1.00
14.700 1.00
14.800 1.00
14.900 1.00
15.000 1.00
15.100 1.00
15.200 1.00
15.300 1.00
15.400 1.00

DAl
DA110YR
ouT

13:33:44

.PND
.HYD
.HYD
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Page 2
ROUTING COMPUTATIONS
28/t + © OUTFLOW |ELEVATION
(cEs) (cfs) (ft)
0.0 0.00 155.50
2.0 0.00 155.89
4.0 0.00 156.28
6.0 0.00 156.58
8.0 0.00 156.76
10.0 0.00 156.95
12.0 0.00 157.14
15.0 0.00 157.41
19.0 0.00 157.71
24.0 0.00 158.04
31.0 0.00 158.51
41.0 0.16 159.02
57.7 0.36 159.81
82.0 2.22 160.69
103.5 6.49 161.28
111.5 8.62 161.47
110.3 8.29 161.44
105.7 7.07 161.33
99.6 5.44 161.18
93.7 3.87 161.04
89.9 3.17 160.94
87.6 2.89 160.87
85.8 2.68 160.81
84.5 2.52 160.77
83.5 2.39 160.74
82.7 2.30 160.71
81.1 2.11 160.66
78.8 1.85 160.59
77.2 1.64 160.54
75.9 1.49 160.50
74.9 1.42 160.46
74 .0 1.35 160.43
73.3 1.29 160.41
72.8 1.25 160.39
72.3 1.21 160.37
71.8 1.18 160.35
71.5 1.15 160.34
71.2 1.12 160.33
71.0 1.10 160.32
70.7 1.09 160.31
70.6 1.07 160.31
70.4 1.06 160.30
70.3 1.05 160.30
70.2 1.04 160.29
70.1 1.04 160.29




POND-2 Version: 5.17 S/N:
EXECUTED: 11-03-1997 13:33:44
1 File: DAl .PND
i1...1low Hydrograph: DA1l10YR .HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH
TIME INFLOW I1+I2
(hrs) (cfs) (cfs)
15.500 1.00 2.0
15.600 1.00 2.0
15.700 1.00 2.0
15.800 1.00 2.0
15.900 1.00 2.0
16.000 1.00 2.0
16.100 1.00 2.0
16.200 1.00 2.0
16.300 1.00 2.0
16.400 1.00 2.0
16.500 1.00 2.0
16.600 1.00 2.0
16.700 1.00 2.0
16.800 1.00 2.0
16.900 1.00 2.0
17.000 1.00 2.0
"7.100 1.00 2.0
200 1.00 2.0
17.300 0.00 1.0
17.400 0.00 0.0
17.500 0.00 0.0
17.600 0.00 0.0
17.700 0.00 0.0
17.800 0.00 0.0
17.900 0.00 0.0
18.000 0.00 0.0
18.100 0.00 0.0
18.200 0.00 0.0
18.300 0.00 0.0
18.400 0.00 0.0
18.500 0.00 0.0
18.600 0.00 0.0
18.700 0.00 0.0
18.800 0.00 0.0
18.900 0.00 0.0
"19.000 0.00 0.0
19.100 0.00 0.0
19.200 0.00 0.0
19.300 0.00 0.0
19.400 0.00 0.0
19.500 0.00 0.0
19.600 0.00 0.0
. 700 0.00 0.0
. 800 0.00 0.0
19.900 0.00 0.0
20.000 0.00 0.0

Page 3

ROUTING COMPUTATIONS

28/t - O 28/t + O OUTFLOW |ELEVATION

(cfs) (cfs) (cfs) (ft)

68.0 70.0 1.03 160.29
67.9 70.0 1.03 160.28
67.9 69.9 1.02 160.28
67.8 69.9 1.02 160.28
67.8 69.8 1.02 160.28
67.8 69.8 1.01 160.28
67.8 69.8 1.01 160.28
67.7 69.8 1.01 160.28
67.7 69.7 1.01 160.28
67.7 69.7 1.01 160.28
67.7 69.7 1.01 160.28
67.7 69.7 1.00 160.27
67.7 69.7 1.00 160.27
67.7 69.7 1.00 160.27
67.7 69.7 1.00 160.27
67.7 69.7 1.00 160.27
67.7 69.7 1.00 160.27
67.7 69.7 1.00 160.27
66.8 68.7 0.92 160.24
65.3 66.8 0.78 160.17
64.0 65.3 0.65 160.11
62.9 64.0 0.55 160.07
61.9 62.9 0.46 160.03
61.1 61.9 0.40 159.99
60.4 61.1 0.39 159.96
59.6 60.4 0.39 159.93
58.8 E9.6 0.38 159.89
58.1 58.8 0.37 159.86
57.4 58.1 0.37 159.83
56.6 57.4 0.36 159.80
55.9 56.6 0.35 159.77
55.2 55.9 0.35 159.73
54.6 55.2 0.34 159.70
53.9 54.6 0.34 159.68
53.2 53.9 0.33 159.65
52.6 53.2 0.32 159.62
51.9 52.6 0.32 159.59
51.3 51.9 0.31 159.56
50.7 51.3 0.31 159.54
50.1 50.7 0.30 159.51
49 .5 50.1 0.29 159.48
48.9 49 .5 0.29 159.45
48.4 48.9 0.28 159.42
47.9 48 .4 0.27 159.39
47 .3 47 .9 0.26 159.37
46.8 47.3 0.25 159.34




POND-2 Version: 5.17 S/N:

EXECUTED:

11-03-1997

Pond File:
Inflow Hydrograph:

Outflow Hydrograph:

INFLOW HYDROGRAPH

24.500
24.600

INFLOW
(cfs)

DAl
DA110YR .HYD
ouT

13:33:44
. PND

.HYD

ROUTING COMPUTATIONS
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28/t + O
(cfs)

Page 4
OUTFLOW |ELEVATION
(cfs) (£t)
0.24 159.31
0.24 159.29
0.23 159.26
0.22 159.24
0.22 159.22
0.21 159.20
0.20 159.18
0.20 159.16
0.19 159.14
0.18 159.12
0.18 159.10
0.17 159.08
0.17 159.06
0.16 159.04
0.16 159.03
0.15 159.01
0.15 159.00
0.14 158.98
0.14 158.97
0.14 158.95
0.13 158.94
0.13 158.92
0.12 158.91
0.12 158.90
0.12 158.89
0.11 158.88
0.11 158.86
0.11 158.85
0.10 158.84
0.10 158.83
0.10 158.82
0.09 158.81
0.09 158.80
0.09 158.79
0.09 158.78
0.08 158.78
0.08 158.77
0.08 158.76
0.08 158.75
0.07 158.74
0.07 158.74
0.07 158.73
0.07 158.72
0.06 158.71
0.06 158.71
0.06 158.70




POND-2 Version: 5.17 S/N:

EXECUTED: 11-03-1997

i1 File:
luclow Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME INFLOW
(hrs) (cfs)
24.700 0.00
24.800 0.00
24.900 0.00
25.000 0.00
25.100 0.00
25.200 0.00
25.300 0.00
25.400 0.00
25.500 0.00
25.600 0.00
25.700 0.00
25.800 0.00
25.900 0.00

DAl
DA110YR

13:33:44

.PND
.HYD
.HYD

ROUTING COMPUTATIONS

Page 5
OUTFLOW |ELEVATION
(cfs) (ft)
0.06 158.70
0.06 158.69
0.06 158.68
0.05 158.68
0.05 158.67
0.05 158.67
0.05 158.66
0.05 158.66
0.05 158.65
0.04 158.65
0.04 158.64
0.04 158.64
0.04 158.64




b0

POND-2 Version: 5.17 S/N: Page 6
EXECUTED: 11-03-1997 13:33:44

kkkkkkkkkkkkkkkkkx SUMMARY OF ROUTING COMPUTATIONS **kkdkdkkhkhkdhkhkikhkkkk

Pond File: DAl . PND
Inflow Hydrograph: DAl110YR .HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 155.50 ft

**xk* Summary of Peak Outflow and Peak Elevation **x*x%

Peak Inflow = 14.00 cfs
Peak Outflow = 8.62 cfs
Peak Elevation = 161.47 ft

**kx*x*x Summary of Approximate Peak Storage **xxxx*

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 0.43 ac-ft
Total Storage in Pond = 0.43 ac-ft

Warning: Inflow hydrograph truncated on left side.
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POND-2 Version: 5.17 S/N: Page 7
Pond File: DAl .PND
Inflow Hydrograph: DA110YR .HYD
Outflow Hydrograph: OUT .HYD

EXECUTED: 11-03-1997
Peak Inflow = 14.00 cfs 13:33:44
Peak Outflow = 8.62 cfs

Peak Elevation 161.47 ft
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POND-2 Version: 5.17 S/N:

EXECUTED:

11-03-1997

13:35:03

Page 1

63

khkkkhkhkhkdkhkkkkkhkhkhkkkhkkhkkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkhrhhkhkhkhkkhkkhkhkhkhkhkhkhkkkhkhkhkhkhkhkkhkkkkk

*
*
*
*
*
*
*

Inflow Hydrograph: DA210YR .HYD

Rating Table file: DA2 . PND
----INITIAL CONDITIONS----
Elevation = 153.75 ft
Outflow = 0.00 cfs
Storage = 0.00 ac-ft

GIVEN POND DATA

ELEVATION
(ft)

) (ac-ft)

Time increment (t)

Multi drainage outlet design calculations for Settlement Pond 2
for Site 4.

kkkkkkhkhkkkkhkhkhkhhhdkhkhkkdkhhkkhkkhkhkhkhkhkkdkhkhkkkkhkkhkdhhkkkkdkhkkhhkhkkkhkkkhkkkkkkkk

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 28/t + 0
(cfs) (cfsa)
0.0 0.0
1.7 1.7
6.0 6.0
12.7 12.7
22.2 22.6
25.1 25.5
34.9 36.7
38.6 41.1
51.3 60.2
0.100 hrs.

*
*
*
*
*
*
*




POND-2 Version: 5.17 S/N: Page 2
EXECUTED: 11-03-1997 13:35:03

Pond File: DA2 . PND

Inflow Hydrograph: DA210YR .HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME . INFLOW I1+I2 28/t - O 28/t + O OUTFLOW |ELEVATION
{(hrs) (cfs) (cEs) (cfs) (cfs) (cfs) (ft)
11.000 0.00f | ----- 0.0 0.0 0.00 153.75
11.100 0.00 0.0 0.0 0.0 0.00 153.75
11.200 0.00 0.0 0.0 0.0 0.00 153.75
11.300 0.00 0.0 0.0 0.0 0.00 153.75
11.400 0.00 0.0 0.0 0.0 0.00 153.75
11.500 0.00 0.0 0.0 0.0 0.00 153.75
11.600 0.00 0.0 0.0 0.0 0.00 153.75
11.700 0.00 0.0 0.0 0.0 0.00 153.75
11.800 1.00 1.0 1.0 1.0 0.00 154.32
11.900 1.00 2.0 3.0 3.0 0.00 155.05
12.000 1.00 2.0 5.0 5.0 0.00 155.52
12.100 2.00 3.0 8.0 8.0 0.00 156.05
12.200 3.00 5.0 13.0 13.0 0.01 156.78
12.300 4.00 7.0 19.4 20.0 0.29 157.49
12.400 5.00 9.0 26.9 28.4 0.76 158.20
12.500 5.00 10.0 33.2 36.9 1.82 158.76
12.600 4.00 9.0 36.5 42.2 2.86 159.04
12.700 3.00 7.0 36.9 43.5 3.29 159.09
12.800 2.00 5.0 36.4 41.9 2.76 159.03
12.900 2.00 4.0 35.6 40.4 2.38 158.96
13.000 1.00 3.0 34.4 38.6 2.10 158.86
13.100 1.00 2.0 32.9 36.4 1.76 158.73
13.200 1.00 2.0 31.8 34.9 1.57 158.63
13.300 1.00 2.0 30.9 33.8 1.43 158.55
13.400 1.00 2.0 30.2 32.9 1.32 158.50
13.500 1.00 2.0 29.8 32.2 1.24 158.45
13.600 1.00 2.0 29.4 31.8 1.18 158.42
13.700 1.00 2.0 29.1 31.4 1.14 158.40
13.800 1.00 2.0 28.9 31.1 1.10 158.38
13.900 1.00 2.0 28.7 30.9 1.08 158.36
14.000 1.00 2.0 28.6 30.7 1.06 158.35
14.100 1.00 2.0 28.5 30.6 1.04 158.34
14.200 0.00 1.0 27.7 29.5 0.91 158.27
14.300 0.00 0.0 26.4 27.7 0.68 158.15
14.400 0.00 0.0 25.3 26.4 0.51 158.06
14.500 0.00 0.0 24.5 25.3 0.40 157.99
14.600 0.00 0.0 23.7 24.5 0.40 157.92
14.700 0.00 0.0 22.9 23.7 0.40 157.85
14.800 0.00 0.0 22.1 22.9 0.40 157.78
14.900 0.00 0.0 21.4 22.1 0.38 157.70
15.000 0.00 0.0 20.7 21.4 0.35 157.63
15.100 0.00 0.0 20.0 20.7 0.32 157.56
15.200 0.00 0.0 19.4 20.0 0.30 157.49
15.300 0.00 0.0 18.9 19.4 0.27 157.43
15.400 0.00 0.0 18.4 ~18.9 0.25 157.38




ROUTING COMPUTATIONS

POND-2 Version: 5.17 S/N: .
EXECUTED: 11-03-1997 13:35:03
4 File: DA2 .PND
«..tlow Hydrograph: DA210YR .HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH
TIME INFLOW I1+12
(hrs) (cfs) (cts)
15.500 0.00 0.0
15.600 0.00 0.0
15.700 0.00 0.0
15.800 0.00 0.0
15.900 0.00 0.0
16.000 0.00 0.0
16.100 0.00 0.0
16.200 0.00 0.0
16.300 0.00 0.0
16.400 0.00 0.0
16.500 0.00 0.0
16.600 0.00 0.0
16.700 0.00 0.0
16.800 0.00 0.0
16.900 0.00 0.0
17.000 0.00 0.0
©7.100 0.00 0.0
200 0.00 0.0
17.300 0.00 0.0
17.400 0.00 0.0
17.500 0.00 0.0
17.600 0.00 0.0
17.700 0.00 0.0
17.800 0.00 0.0
17.900 0.00 0.0
18.000 0.00 0.0
18.100 0.00 0.0
18.200 0.00 0.0
18.300 0.00 0.0
18.400 0.00 0.0
18.500 0.00 0.0
18.600 0.00 0.0
18.700 0.00 0.0
18.800 0.00 0.0
18.5900 0.00 0.0
19.000 0.00 0.0
19.100 0.00 0.0
19.200 0.00 0.0
19.300 0.00 0.0
19.400 0.00 0.0
15.500 0.00 0.0
19.600 0.00 0.0
.700 0.00 0.0
+.800 0.00 0.0
19.900 0.00 0.0
20.000 0.00 0.0

Page 3
OUTFLOW |ELEVATION
(cfs) (ft)
0.23 157.33
0.21 157.28
0.19 157.24
0.18 157.20
0.16 157.16
0.15 157.13
0.14 157.10
0.13 157.07
0.12 157.04
0.11 157.02
0.10 157.00
0.09 156.98
0.08 156.96
0.08 156.94
0.07 156.93
0.07 156.91
0.06 156.90
0.06 156.89
0.05 156.88
0.05 156.87
0.04 156.86
0.04 156.85
0.04 156.84
0.03 156.83
0.03 156.83
0.03 156.82
0.03 156.81
0.02 156.81
0.02 156.80
0.02 156.80
0.02 156.80
0.02 156.79
0.02 156.79
0.01 156.79
0.01 156.78
0.01 156.78
0.01 156.78
0.01 156.78
0.01 156.77
0.01 156.77
0.01 156.77
0.01 156.77
0.01 156.77
0.01 156.77
0.01 156.76
0.01 156.76




POND-2 Version: 5.17 S/N:

EXECUTED:

11-03-1997

Pond File:
Inflow Hydrograph:

INFLOW HYDROGRAPH

20.600
20.700
20.800
20.900
21.000
21.100
21.200
21.300
21.400
21.500
21.600
21.700
21.800
21.900
22.000
22.100
22.200
22.300
22.400
22.500
22.600
22.700
22.800
22.900
23.000
23.100
23.200
23.300
23.400
23.500
23.600
23.700
23.800
23.900
24.000
24.100
24.200
24.300
24.400
24.500
24.600

INFLOW
(cfs)

DA2
DA210YR
Outflow Hydrograph: OUT

13:35:03

. PND
.HYD
.HYD

ROUTING COMPUTATIONS

bb

.

eNoNoNoNoNoNoNoloNoNoloNoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoNoNoloNoloNololoolololojoolle o oo Ne]

Page 4
OUTFLOW {ELEVATION
(cfs) (ft)
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.76
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75




POND-2 Version: 5.17 S/N:

EXECUTED: 11-03-1997

d File:
.+ ..low Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME INFLOW
(hrs) (cfs)
24.700 0.00
24.800 0.00
24,900 0.00
25.000 0.00
25.100 0.00
25.200 0.00
25.300 0.00
25.400 0.00
25.500 0.00
25.600 0.00
25.700 0.00
25.800 0.00
25.900 0.00

13:35:03

DA2 .PND
DA210YR .HYD
ouT .HYD

ROUTING COMPUTATIONS

Page 5
OUTFLOW |ELEVATION
(cfs) (ft)
0.00 156.75
0.00 156.75
0.00 156.75
0.00 . 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75
0.00 156.75

67




POND-2 Version: 5.17 S/N:
EXECUTED: 11-03-1997 13:35:03

e

Page 6

kkkkkkkkkkkkkkkxk* SUMMARY OF ROUTING COMPUTATIONS **kkkkkkkkkkkhhhkhkx

Pond File: DA2 .PND
Inflow Hydrograph: DA210YR .HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 153.75 ft

**k*k* Summary of Peak Outflow and Peak Elevation ****%*

Peak Inflow
Peak Outflow
Peak Elevation

**%k* Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

5.00 cfs
3.29 cfs
159.09 ft

Peak Storage ***xx*

0.00 ac-ft
0.17 ac-ft

Il
o
[
~J
o))
(e}

1
tHh
o



POND-2 Version: 5.17 S/N:

Pond File: DA2 . PND
Inflow Hydrograph: DA210YR .HYD
Outflow Hydrograph: OUT .HYD
Peak Inflow = 5.00 cfs
Peak Outflow = 3.29 cfs

Peak Elevation 159.09 ft

EXECUTED:

67

Page 7

11-03-1997
13:35:03
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TIME
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POND-2 Version: 5.17 S/N:

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograph: DA1-2YR .HYD
Qpeak = 5.0 cfs

Estimated Outflow: ESTIMATE.EST
Qpeak = 2.2 cfs

Approximate Storage Volume
(computed from t= 11.90 to 12.68 hrs)

0.1 acre-f£ft



POND-2 Version:
Plotted:
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TIME
(hrs)

* File:
X File:

5.17 S/N:
11-03-1997
0.5 1.0

»
*

¥ % % o ¥ N N o % ¥ * ¥ *

DAl1-2YR .HYD
ESTIMATE.EST

Qmax
Qmax

X

* % * * *

5.0 cfs
2.2 cfs

Flow (cfs)
5 5.0 5.5
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*



POND-2 Version: 5.17 S/N:

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograph: DA2-2YR .HYD
Qpeak = 2.0 cts

Estimated Outflow: ESTIMATE.EST
Qpeak = 0.8 cfs

Approximate Storage Volume
(computed from t= 12.10 to 13.02 hrs)

0.1 acre-ft



POND-2 Version: 5.17 S/N:
Plotted: 11-05-1997
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* o+ % ¥ *
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Flow (cfs)
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C.7 ANTI-SEEP COLLAR DESIGN



CALCULATION WORKSHEET order no. 19116 (01-91) pace_ 80 or 8%
CLIENT JOB NUMBER

nNsuwi 7602 - ©I0G
SUBJECT

Sl ¥ - Se0 Basi Doy

BASED ON

DRAWING NUMBER

BY

QXF

CHEGKED BY

APPROVED BY

DATE

Reb.  w/L/a7

{57

H N i
i :

!

i
1

Fiud Qg ‘;aé,egq—;_fuuwvw »-P MH&% f.aﬂﬁ-v-.s WQ‘/{

sed) bagin | Awd 2 of S Y

This procedure is based on the approximation of the'phreatic line as shown in

the

Embaniment =
Invert

In

|

Use 9\7,1”“*'“”0';

pive slope
Lg=y (2+4) l:l * 0.25-pipe slop

where: Lg = length of pipe in the saturated zone (t.)

y = distance in feet from upstream invert of pipe
water level expected to occur during the life of the structur:

7

usually the top of the riser.

z = gslope of upstream embankment as a ratio of z f£ft. horizontal

to one ft. vertical.

pipe slope = slope of pipe in feet per foot.

drawing below:

tersecticn Lg

Sowte! USDA —scs——me) Toy 1978

‘ pipe diameter

A-19.21

RECEIVED

to highest norm: -

1
i
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APPENDIX D

CALCULATIONS TO SIZE SEDIMENT/DETENTION BASINS FOR SITE 5

D.1  Overview/Conclusions

D.2 Preliminary Calculations for Determining Capacity and Size of
Sediment/Detention Basins

D.3  Basin Inflow Hydrographs

D.4 Elevation-Storage Matrix

D.5 Outlet Structure Design

D.6 Hydrograph Routings

D.7 Emergency Spillway Calculations

D.8 Anti-Seep Collar Design



D.1  OVERVIEW/CONCLUSIONS



" Sediment Basin # 1 Conclusions :

Due to topographical constraints, sediment basin # 1 has a depth of only 4 feet due to inadequate fall from
the basin bottom to an existing point of elevation outside the basin. The principal spillway is only 2 feet
high in order to provide a 1 foot transition zone between the top of the principal spillway and the crest of
the emergency spillway. The peak elevation calculated for the 10-year storm routing is 99.96 feet. The
crest of the emergency spiliway is at 100.0 feet. Therefore, the basin has adequate storage for the 10-year
storm and the associated sediment.



Detention Basin # 1 Conclusions :

Detention Basin # 1 has the same outlet structure and configuration as Sediment Basin # 1. The post
development peak outflows were all less than the pre-development peak discharges. The peak elevation
for each event did not overtop the basin.

Pre-Development peak discharges:
Storm Event: Q peak:

2-year 2.0cfs
10-year 7.0 cfs
25-year 9.0 cfs

Post-Development peak discharges:
Storm Event:  Q peak:

2-year 0.78 cfs
10-year 1.90 cfs

25-year 4.46 cfs



Detention Basin # 2 Conclusions :

Detention Basin # 2 has the same outlet structure and configuration as Sediment Basin # 2. The post
development peak outflows were all less than the pre-development peak discharges. The peak elevation
for each event did not overtop the basin.

Pre-Development peak discharges:
Storm Event: Q peak:

2-year ‘ 3.0cfs
10-year 9.0 cfs
25-year 12.0 cfs

Post-Development peak discharges:
Storm Event: Q peak:

2-year 0.50 cfs
10-year 1.44 cfs

25-year 1.97 cfs



Detention Basin # 3 Conclusions :

Detention Basin # 3 has the same outlet structure and configuration as Sediment Basin # 3. The post
development peak outflows were all less than the pre-development peak discharges. The peak elevation
for each event did not overtop the basin.

Pre-Development peak discharges:
Storm Event:  Q peak:

2-year 1.0 cfs
10-year 4.0 cfs
25-year 6.0 cfs

Post-Development peak discharges:
Storm Event: Q peak:

2-year 0.43 cfs
10-year 1.03 cfs

25-year 1.78 cfs



D.2 PRELIMINARY CALCULATIONS FOR DETERMINING CAPACITY AND SIZE OF
SEDIMENT/DETENTION BASINS
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Input requirements and procedures

Use figure 6-1 to estimate storage volume (V,)
required or peak outflow discharge (g,). The most
frequent application is to estimate V;, for which the
required inputs are runoff volume (V;), qo. and peak
inflow discharge (g;). To estimate qo, the required
inputs are V,, Vg, and g;.

o ofF
B CAL CHeed L A3

. — iu it
TATE : @24{97 DRE : 7!
Estimating V,

Use worksheet 6a to estimate V,, storuge \olume
required, by the following procedure.

1. Determine qo. Many factors may dictate the
selection of peak outflow discharge. The most
common is to limit downstream discharges to a
desired level, such as predevelopment discharge.
Another factor may be that the outflow device
has already been selected.

2. Estimate q; by procedures in chapters 4 or 3. Do
not use peak discharges developed by any other
procedure. When using the Tabular Hydrograph
method to estimate q; for a subarea, only use
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Figure #-1.— Approximate detention basin routing for rainfall types 1. 1A, [I. and I11.
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Input requirements and procedures

Use figure 6-1 to estimate storage volume (V)
required or peak outflow discharge (q,). The most
frequent application is to estimate V, for which the
required inputs are runoff volume (V,), qo. and peak
inflow discharge (q;). To estimate q,, the required
inputs are V., V;, and g;.

4 o9

Estimating V,

Use worksheet 6a to estimate V,, storage volume
required, by the following procedure. i

1.

Determine q,. Many factors may dictate the
selection of peak outflow discharge. The most
common is to limit downstream discharges to a
desired level, such as predevelopment discharge.
Another factor may be that the outflow device
has already been selected.

Estimate q; by procedures in chapters 4 or 5. Do
not use peak discharges developed by any other
procedure. When using the Tabular Hydrograph
method to estimate q; for a subarea, only use

.6 T ,
|
T
\
NERAN | T
TN ; | ) N R
N~ -+ €
N — 'i
o i . i L
¥ M . v 1 R
4 TN ] | NN
gl g ! : N i i1y 1
:75 - —t—t . s
32 [ . | A
Y mwm— N\ [Types IT & 111 B R
2o - 11 S I
el .3 - ' + T
nl & po! N\.l I ;
R o~ | !
- b Types I & IA f ~ o
T JI N IT | ] oo
) _ S~
J IS G - — \‘}~
oX1 ’ f — 1
: Lo 1 | BN
| B :
NN i l
L 3 4 5 6 7 8
1 .2 . . . . .
Vﬂ% Peak outflow discharge (3’_) DA¥S
Peak inflow discharge Qj
By . CA_
- DATE ®)27)977
Figure B-1.—Approximate detention basin routing for rainfall types 1. 1A, 1. and 1I1.
UKD - —=ae
6-2 (210-VI-TR-33. Second Ed., June 1986) Dhe s 3 I




CALCULATION WQRKSHEET om-n.o.mumgn PAGEb/ OF 9

CLIENT’ . JOB NUMBER

NwWSE™ ooz /o106
SUBJECT —
SiTE 5 - Se*b,me\u‘)’/ DeETEwT o BAsiA) PDimevsSionvsS
BASED ON . DRAWING NUMBER
NMNT ReesS
CHEGK '
BY M 6 /27/9 7 ;2(8; 212 APPROVED‘ BY DATE
] o PAE | Wolame .ﬁu-:amltgmums | o
Y VAL ?\LIT' A ANEE C Derrta J |
NS _ 1
11 SFhme T ~IG) e oo N
DA Vg (ac-d) | Vs @e
1 0.7 185
Z .| oLge
3> ' L2189 )
+ o KACula oIS 1 U,. Ut ~LS| ‘ CRFATA T 1-«
7 |Sinz o€ D.MENT Bk, AdS = oby 4 by '
* “MAX UM Nolumg  RET I e
TNoTET
— A= T MNAXANMUNM | STARHKHEE"| \DUwE]
ReED LN Sy | A Sed i e/ T/
oA KSIASS A a =1
MO E P S o
-1 W Ha [ ACPAOSICH v DN (A THE ] 5SS
ol | SizanG O D 0 e S D
oonE] LR (it | Aw | 1A NaTl | sShE of
N AB NS




CALCULATION WORKSHEET _ orver to. 19116 (01-91)

PAGE (0 OF 9

CLIENT JOB NUMBER
Naw Eapes 702 - 010G
SUBJECT
SwTES - 5EﬁtMENT/IZ77:WD'0N BASIA DimewsionS
BASED ON ! DRAWING NUMBER
NI Re6GS
BY CHEGKED BY APPROVED BY DATE
B [osy |
Chlcliake | Minidumr W idith w =l loV]|@g
(de | Orzgl 10 |bel donsenuabinva .
’ DA # || Win"‘,dl{?*s =| 8A.16 AT = ol =T
DAl | mn= lol 7 | |[=1284beFr =20k
DA%B Wimig = ‘0\17_ = 1 40.0 FIr
@') ere 1
?mb 4o [Ndw Ter<ed rb}llaﬁn Sy e | effedtie olu 2
is|_eb +o Rl | Fwo (2] Himes| the| €4 11109
wiidtin ;
DAk : L =12W = 2(L6) = |20 &r
#7 L= 2W = 2(27) + 54 FT
Da# Li= 12w =12 {4d) F Ba BT
AVTEN
Thel o @r? Y <hall be 4; +
) - | e | L eweTrts D THE  AnD Cednts
M uileth  |AT THE | QR AdCq PA
Sod n [ Chesr! ElevaTiod




CALCULATION WORKSHEET _ orger e 15116 o160 A

Cuii

JOB NUMBER

ENT
NuwsE T Zeo2 /0106
SUBJECT .
SITES . — SedbmewT/Derention BASIA) DimewsorsS
BASED ON : DRAWING NUMBER
NI REESS
BY CHEGKED BY . . APPRQVED BY DATE
Cot 2[7(95| 5a0 3177
N‘@ i TE P w ENT V) £ ANENS | wrevus
THe=r S"“D\Mk@u—r'ﬁ/’ D =) T o Rﬁél JS | i
\ 28| ST el | Fonre DA 1 N 3 22 L |
T | Aiih ) |FPeal Plete| ODesiann] O
T | RAASANSL | P MiMmATioN) [ RAURFAIES
Sy ! THET [SEY, MeEwWwT s, A0 Ao
DAt 4 2 3 Wiy | B E’KCAV/%’ED T URPE].
ExCavaTes (TYPE T L
7 n 0 —E f
\VT=rS)
T l/N'“r-<> Y )
\ y =
v
TR 4
EXENAl
A Em B
' e EXCPpTION
P IIREY
N R ExisSTWG
e G —— G
(1473 >
‘, - T
X5etr |& 16 A
& R TR of
R | F
AN ) L
. N4 - et 1N 7
rs)




CALCULATION WORKSHEET _onger i, 116 1011 orce B or D

CLIENT . JOB NUMBER
M W 5;’ : 7652 / 0/06
SUBJECT
Sire 5 — SetameT / PETed o~  BAS~H DimenwsionS
BASED ON DRAWING NUMBER
NI Ree s
BY CHEGXED BY APPROVED BY DATE
Crte Bler/9 g B1TYAD
T
ﬁf\/\i ™E YounE TrHeE SowmeIT 4 Dehawindan BASIANS
Chd e AL e L ’

AT ol \N6r

@R~ LB

Was e AT Andl i | ¢ Ared
9 AT REBS SEOIMWIT | AASIAIS
e TRAE o DimevdsionsS [T
2 Cag;?razv_n-rw = WeE D= 4 Br
DA 4l Lol=| b+ HGEYF &2
= ear LRl g e
o , —
Wyl = Wg 4 4(3) 4 4(=)
= Lot lz4 2 | 3 B84 €T
WARE! '/lﬁoLrMo\,“/é +#84-\
\ 2+ /j \ /
= | 37,440 2
T D sc-&
DA% = Ly = | 5S4+ 4(=)+ 4[2) = 74 &
‘ Wi = | 2 44 +1al2) = e
[/ N . N N
Vi = (=Y Ve S 5ot e
= 0.22 &¢C
T T




CALCULATION WORKSHEET order no. 19118 (01-91)

PAGE ﬁ OF 9

CLIENT

JOB NUM

BER

Nujse™ 7602 | 0106
SUBJECT
SI7TE 5 — S%MM/DE'T@\JT?W @Asind Dimew sions
BASED ON DRAWING NUMBER
AT REGS
BY CHEGKED BY APPROVED BY DATE
CAL Bl27/97| 3 31’
DA¥ 2 Ly = |80 = 4(R)|+ |4e) =] \og e
14 F v 4(3) + 4(D| =] (4]er
\/a e / IOO\ . ’"\ A
= 3 q—\)
=| 18920 &3
= 0.143 ac{d
Z) Colmpane]l RelRUint E VOLAMES] i CATCIlulsr=Dd
VoL t< T © MVIET (L] TTHE M Bl e
A/ L h— muﬁ =1
- Celpviinied
A \IOJLwMEk @:——F&\ QP va\— (a¢ H;)
4 D. 78 <L 0-86
2 a.\1B8 < a. 2.3
o. 2]l < 0.4
A 'H =l ESrm AN A Sio~S p ALY B AAGE |
nll AR ADeQuars AL\/ NMESRVANJIES
M_@:: A MDDl oAVAT Céq CUlLA S | Ly GEL' el
B LA NME | TIO FRAE | TR Dimerls o,
oG L—'ﬂ"l-l AS(AY vO| Ti S)PeT T
STruwcnl /S |1These | CALL "ohS (tu
Ao Fomals| Onde Mo Pols eAAHY
N h A AS /NAg LE .




D.3 BASIN INFLOW HYDROGRAPHS



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-19987 18:12:51
Watershed file: --> 5-SBl .WSD
Hydrograph file: --> 5-SBl .HYD

Earle - Site 5
Sediment Basin # 1

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) {hrs) (hrs) {in) | (in) input/used
Drainage Area 1 9.56 79.0 0.10 0.10 5.20 | 2.97 .1 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 9.56 acres or 0.01494 sg.mi
Peak discharge = 25 cfs

>>>> Computer Modifications of Input Parameters <<<<«<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 1 0.10 0.10 * % * %k No -~

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 18:12:51
Watershed file: --> 5-8Bl .WSD
Hydrograph file: --> 5-SBl .HYD

Earle - Site §
Sediment Basin # 1

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 25 12.3



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1957 18:12:51
Watershed file: --> 5-SB1l .WSD
Hydrograph file: --> 5-SB1l .HYD

Earle - Site 5
Sediment Basin # 1

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 1 1 2 4 7 9 16 25 24
Total (cfs) 1 1 2 4 7 9 16 25 24
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 18 14 10 7 4 4 3 3 3
Total (cfs) 18 14 10 7 4 4 3 3 3
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 2 2 2 2 2 1 1 1 1
Total (cfs) 2 2 2 2 2 1 1 1 1
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 1 1 1 1 0 0

Total {(cfs) 1 1 1 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 18:12:51
watershed file: --> 5-SBl .WSD
Hydrograph file: --> 5-SB1l .HYD

Earle - Site 5
Sediment Basin # 1

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 1 14.8 2
11.1 1 14.9 2
11.2 1 15.0 2
11.3 1 15.1 2
11.4 1 15.2 2
11.5 2 15.3 2
11.6 2 15.4 2
11.7 3 15.5 2
11.8 3 15.6 2
11.9 4 15.7 2
12.0 7 15.8 1
12.1 9 15.9 1
12.2 16 16.0 1
12.3 25 16.1 1
12.4 24 16.2 1
12.5 18 16.3 1
12.6 14 16.4 1
12.7 10 16.5 1
12.8 7 16.6 1
12.9 5 16.7 1
13.0 4 16.8 1
13.1 4 16.9 1
13.2 4 17.0 1
13.3 4 17.1 1
13.4 3 17.2 1
13.5 3 17.3 1
13.6 3 17.4 1
13.7 3 17.5 1
13.8 3 17.6 1
13.9 2 17.7 1
14.0 2 17.8 1
14.1 2 17.9 1
14.2 2 18.0 1
14.3 2 18.1 1
14.4 2 18.2 1
14.5 2 18.3 1
14.6 2 18.4 1
14.7 2 18.5 1



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-195%7 18:12:51
Watershed file: --> 5-8SB1 .WSD
Hydrograph file: --> 5-SB1l .HYD

Earle - Site 5
Sediment Basin # 1

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 1 22.4 0
18.7 1 22.5 0
18.8 1 22.6 4]
18.9 1 22.7 0
18.0 1 22.8 0
19.1 1 22.9 0
19.2 1 23.0 0
19.3 1 23.1 0
19.4 1 23.2 0
19.5 1 23.3 0
18.6 1 23.4 0
19.7 1 23.5 0
19.8 1 23.6 0
19.9 1 23.7 0
20.0 1 23.8 0
20.1 1 23.9 0
20.2 1 24.0 0
20.3 1 24.1 0
20.4 1 24 .2 0
20.5 1 24.3 0
20.6 1 24 .4 0
20.7 1 24 .5 0
20.8 1 24.6 0
20.9 1 24 .7 0
21.0 0 24 .8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 6] 25.8 0
22.1 o] 25.9 0
22.2 0

22.3 0



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:40:05
Watershed file: --> 5-DB1-2 .WSD
Hydrograph file: --> 5-DB1-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
2 YEAR STORM

>>>> Input Parameters Used to Compute Hydrograph <<<«<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) {in) ] (in) input/used
Drainage Area 1 9.72 65.0 0.10 0.10 3.40 | 0.70 32 30

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 9.72 acres or 0.01519 sg.mi
Peak discharge = 5 cfs

>>>> Computer Modifications of Input Parameters <<<c<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 1 0.10 0.10 * % * % No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:40:05
Watershed file: --> 5-DBl1-2 .WSD
Hydrograph file: --> 5-DBl-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
2 YEARR STORM

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 5 12.2



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:40:05
Watershed file: --> 5-DB1-2 .WSD
Hydrograph file: --> 5-DB1-2 .HYD

EARLE - SITE S
DETENTION BASIN # 1
2 YEAR STORM

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 0 0 0 0] 1 2 5 5 4
Total {(cfs) 0 0 0 0 1 2 5 5 4
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 4 3 2 2 1 1 1 1 1
Total (cfs) 4 3 2 2 1 1 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 1 1 1 1 1 0 0 0 0
Total (cfs) 1 1 1 1 1 0 0 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 1 0 0 0 0 0

Total (cfs) 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:40:05
Watershed file: --> 5-DB1-2 .WSD
Hydrograph file: --> 5-DB1-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
2 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 1
11.1 0 14.9 1
11.2 o] 15.0 1
11.3 0 15.1 1
11.4 0 15.2 1
11.5 0 15.3 1
11.6 0 15.4 1
11.7 0 15.5 1
11.8 [¢] 15.6 1
11.9 0 15.7 1
12.0 1 15.8 0
12.1 2 15.9 0
12.2 5 16.0 0
12.3 5 16.1 0
12.4 4 16.2 0
12.5 4 16.3 0
12.6 3 16.4 0
12.7 2 16.5 0
12.8 2 16.6 0
12.9 2 16.7 4]
13.0 1 16.8 0
13.1 1 16.9 0
13.2 1 17.0 8]
13.3 1 17.1 0
13.4 1 17.2 0
13.5 1 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 4]
14.1 1 17.9 0
14.2 1 18.0 0
14.3 1 18.1 0
14 .4 1 18.2 0
14.5 1 18.3 0
1l4.6 1 18.4 0
14.7 1 18.5 0



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:40:05
Watershed file: --> 5-DB1-2 .WSD
Hydrograph file: --> 5-DB1-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
2 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 4]
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 o]
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
18.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24.2 0
20.5 0 24 .3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24 .6 0
20.9 0 24 .7 0
21.0 0 24 .8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 4]
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:41:29
Watershed file: --> 5-DB1l .WSD
Hydrograph file: --> 5-DBl .HYD

EARLE SITE 5
DETENTION BASIN # 1
10 YEAR STORM

>>>> Input Parameters Used to Compute Hydrograph <<<c<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Drainage Area 1 9.72 65.0 0.10 0.10 5.20 | 1.79 21 30

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 9.72 acres or 0.01519 sg.mi
Peak discharge = 13 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hx) (Yes/No) Messages
Drainage Area 1 0.10 0.10 * ok * No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:41:29
Watershed file: --> 5-DB1 .WSD
Hydrograph file: --> 5-DB1 .HYD

EARLE SITE 5
DETENTION BASIN # 1
10 YEAR STORM

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 13 12.2



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:41:29
Watershed file: --> 5-DB1 .WSD
Hydrograph file: --> 5-DB1l .HYD

EARLE SITE 5
DETENTION BASIN # 1
10 YEAR STORM

Composite Hydrograph Summary (cfs)

Subarea 11.0 112.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 0 0 0 1 2 6 i3 13 11
Total (cfs) o] 0 0 1 2 6 13 13 11
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 S 7 5 4 3 3 2 2 2
Total (cfs) 9 7 5 4 3 3 2 2 2
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 2 2 2 1 1 1 1 1 1
Total (cfs) 2 2 2 1 1 1 1 1 1
Subarea 18.0 18.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 1 1 1 1 0 0

Total (cfs) 1 1 1 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:41:29
Watershed file: --> 5-DB1 .WSD
Hydrograph file: --> 5-DB1l .HYD

EARLE SITE 5
DETENTION BASIN # 1
10 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 2
11.1 0 14.9 1
11.2 0 15.0 1
11.3 0 15.1 1
11.4 0 15.2 1
11.5 0 15.3 1
11.6 0 15.4 1
11.7 0 15.5 1
11.8 1 15.6 1
11.9 1 15.7 1
12.0 2 15.8 1
12.1 6 15.9 1
12.2 13 16.0 1
12.3 13 1l6.1 1
12.4 11 16.2 1
12.5 9 16.3 1
12.6 7 16.4 1
12.7 5 16.5 1
12.8 4 16.6 1
12.9 4 16.7 1
13.0 3 16.8 1
13.1 3 16.9 1
13.2 3 17.0 1
13.3 2 17.1 1
13.4 2 17.2 1
13.5 2 17.3 1
13.6 2 17.4 1
13.7 2 17.5 1
13.8 2 17.6 1
13.9 2 17.7 1
14.0 2 17.8 1
14.1 2 17.9 1
14.2 2 18.0 1
14.3 2 18.1 1
14.4 2 18.2 1
14.5 2 18.3 1
14.6 2 18.4 1
14.7 2 18.5 1



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
{24 hr. Duration Storm)

Executed: 11-06-1997 09:41:29
Watershed file: --> 5-DBl .WSD
Hydrograph file: --> 5-DB1 .HYD

EARLE SITE 5
DETENTION BASIN # 1
10 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 1 22.4 0
18.7 1 22.5 0
18.8 1 22.6 0
18.9 1 22.7 0
19.0 1 22.8 0
19.1 1 22.9 0
19.2 1 23.0 0
19.3 1 23.1 0
19.4 1 23.2 + 0
18.5 1 23.3 0
19.6 1 23.4 [¢]
19.7 1 23.5 0
19.8 1 23.6 0
19.9 1 23.7 o]
20.0 1 23.8 0
20.1 1 23.9 0
20.2 1 24.0 0
20.3 1 24.1 0
20.4 1 24 .2 o]
20.5 1 24 .3 0
20.6 1 24 .4 0
20.7 1 24.5 0
20.8 1 24.6 0
20.9 1 24.7 o]
21.0 0 24 .8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:42:31
Watershed file: --> 5-DB125 .WSD
Hydrograph file: --> 5-DB125 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
25 YEAR STORM

>>>> Input Parameters Used to Compute Hydrograph <<<c<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
‘Drainage Area 1 9.72 65.0 0.10 0.10 6.00 | 2.35 18 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 9.72 acres or 0.01519 sg.mi
Peak discharge = 20 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 1 0.10 0.10 * % * ok No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
{24 hr. Duration Storm)

Executed: 11-06-1997 09:42:31
Watershed file: --> 5-DB125 .WSD
Hydrograph file: --> 5-DB125 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
25 YEAR STORM

>>>> Summary of Subarea Times to Peak <«<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea . (cfs) (hrs)

Composite Watershed 20 12.3

bPage 2



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:42:31
Watershed file: --> 5-DB125 .WSD
Hydrograph file: --> 5-DB125 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
25 YEAR STORM

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 1 1 2 3 5 7 13 20 19
Total (cfs) 1 1 2 3 5 7 13 20 19
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 15 11 8 6 4 3 2 2 2
Total (cfs) 15 11 8 6 4 3 2 2 2
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 1 2 2 2 1 1 1 1 1 1
Total (cfs) 2 2 2 1 1 1 1 1 1
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 1 1 0 0 o] 0

Total (cfs) 1 0 o} 0 o}



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:42:31
Watershed file: --> 5-DB125 .WSD
Hydrograph file: --> 5-DB125 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
25 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 1 14.8 2
11.1 1 14.9 1
11.2 1 15.0 1
11.3 1 15.1 1
11.4 1 15.2 1
11.5 2 15.3 1
11.6 2 15.4 1
11.7 2 15.5 1
11.8 3 15.6 1
11.9 3 15.7 1
12.0 5 15.8 1
12.1 7 15.9 1
12.2 13 16.0 1
12.3 20 16.1 1
12.4 19 16.2 1
12.5 15 16.3 1
12.6 11 16.4 1
12.7 8 16.5 1
12.8 6 16.6 1
12.9 5 16.7 1
13.0 4 16.8 1
13.1 4 16.9 1
13.2 3 17.0 1
13.3 2 17.1 1
13.4 2 17.2 1
13.5 2 17.3 1
13.6 2 17.4 1
13.7 2 17.5 1
13.8 2 17.6 1
13.9 2 17.7 1
14.0 2 17.8 1
14.1 2 17.9 1
14.2 2 18.0 1
14.3 2 18.1 1
14.4 2 18.2 1
14.5 2 18.3 1
14.6 2 18.4 1
14.7 2 18.5 0



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Stoxm)

Executed: 11-06-1997 09:42:31
Watershed file: --> 5-DB125 .WSD
Hydrograph file: --> 5-DB125 .HYD

EARLE - SITE 5
DETENTION BASIN # 1
25 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cEs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 Q0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 0 24.3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24 .8 0
21.1 0 24.9 0
T 21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0
22.3 0



Quick TR-55 Version: 5.46 S/N: . Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:27:12
Watershed file: --> 5-SB2 .WSD
Hydrograph file: --> 5-SB2 .HYD

Earle - Site 5
Sediment Basin #2

>>>> Input Parameters Used to Compute Hydrograph <<<«<

Subarea AREA CN’ TC * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input /used
Drainage Area 2 1.92 79.0 0.10 0.10 5.20 I 2.97 1 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1.92 acres or 0.00300 sg.mi
Peak discharge = 5 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 2 0.10 0.10 * ok * * No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)
" Executed: 11-04-1997 14:27:12
Watershed file: --»> 5-SB2 .WSD
Hydrograph file: --> 5-SB2 .HYD

Earle - Site §
Sediment Basin #2

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 5 12.3



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:27:12
Watershed file: --> 5-8SB2 .WSD
Hydrograph file: --> 5-SB2 .HYD

Earle - Site 5
Sediment Basin #2

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 I 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 1 1 2 3 5 5
Total (cfs) 0 0 0 1 1 2 3 5 5
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 4 3 2 1 1 1 1 1 1
Total (cfs) 4 3 2 1 1 1 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 0 0 0 0 0 0
Total (cfs) 0 0 0 0 o 0 0 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 2 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:27:12
Watershed file: --> 5-8SB2 .WSD
Hydrograph file: --> 5-8B2 .HYD

Earle - Site 5
Sediment Basin #2

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 0
11.1 0 14.9 ¢}
11.2 0 15.0 0
11.3 0 15.1 0
11.4 0 15.2 0
11.5 0 15.3 0
11.6 0 15.4 0
11.7 0 15.5 0
11.8 1 15.6 0
11.9 1 15.7 0
12.0 1 15.8 0
12.1 2 15.9 0
12.2 3 16.0 0
12.3 5 16.1 0
12.4 5 16.2 0
12.5 4 16.3 0
12.6 3 16.4 0
12.7 2 16.5 0
12.8 1 16.6 0
12.9 1 16.7 0
13.0 1 16.8 0
13.1 1 16.9 0
13.2 1 17.0 0
13.3 1 17.1 0
13.4 1 17.2 0
13.5 1 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 0 17.7 0
14.0 0 17.8 0
14.1 0 17.9 0
14.2 0 18.0 0
14.3 0 18.1 0
14 .4 0 18.2 0
14.5 0 18.3 0
14.6 0 18.4 0"
14.7 0 18.5 0



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:27:12
Watershed file: --> 5-SB2 .WSD
Hydrograph file: --> 5-SB2 .HYD

Earle - Site §
Sediment Basin #2

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 0 24.3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24 .6 0
20.58 0 24.7 0
21.0 0 24 .8 0
21.1 ¢] 24.9 0
21.2 0 25.0 0
21.3 ¢} 25.1 0
21 .4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 [¢]
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:44:29
Watershed file: --> 5-DB2-2 .WSD
Hydrograph file: --> 5-DB2-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
2 YEAR STORM

>>>> Input Parameters Used to Compute Hydrograph <<««<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Drainage Area 2 1.70 80.0 0.10 0.10 3.40 [ 1.56 15 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1.70 acres or 0.00266 sg.mi
Peak discharge = 2 cfs

>>>> Computer Modifications of Input Parameters <<<<x<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {hr) {hr) (hr) (hr) (Yes/No) Messages
Drainage Area 2 0.10 0.10 * ok * ok No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:44:29
Watershed file: --> 5-DB2-2 .WSD
Hydrograph file: --> 5-DB2-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
2 YEAR STORM

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 2 12.3



Quick TR-55 Version: 5.46 S/N: Page 3

TR~-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:44:29
Watershed file: --> 5-DB2-2 .WSD
Hydrograph file: --> 5-DB2-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
2 YEAR STORM

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 (o] 0 0 1 1 1 2 2
Total (cfs) 0 0 0 0 1 1 1 2 2
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 2 1 1 1 0 0 0 0 0
Total (cfs) 2 1 1 1 0 0 0 0 0
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 0 0 0 0 0 0
Total (cfs) 0 0 0 0 0 0 0 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 2 0 0 0 0 0

Total (cfs) 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:44:29
Watershed file: --> 5-DB2-2 .WSD
Hydrograph file: --> 5-DB2-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
2 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 0
11.1 0 14.9 0
11.2 0 15.0 0
11.3 0 15.1 0
11.4 D 0 15.2 0
11.5 0 15.3 0
11.6 0 15.4 0
11.7 0 15.5 0
11.8 0 15.6 0
11.9 0 15.7 0
12.0 1 15.8 0
12.1 1 15.89 0
12.2 1 16.0 0
12.3 2 l16.1 0
12.4 2 16.2 0
12.5 2 16.3 0
12.6 1 16.4 0
12.7 1 16.5 0
12.8 1 l16.6 0
12.9 4] 16.7 o]
13.0 0 16.8 0
13.1 0 16.9 4]
13.2 0 17.0 0
13.3 0 17.1 0
13.4 0 17.2 0
13.5 0 17.3 0
13.6 0 17.4 0
13.7 0 17.5 0
13.8 0 17.6 0
13.9 0 17.7 0
14.0 0 17.8 0
14.1 0 17.9 0
14.2 0 18.0 0
14.3 0 18.1 0
14 .4 0 18.2 0
14.5 0 18.3 0
l4.6 0 18.4 0
14.7 0 18.5 0



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-19897 09:44:29
Watershed file: --> 5-DB2-2 .WSD
Hydrograph file: --> 5-DB2-2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
2 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 , 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
15.7 0 23.5 0
19.8 ’ 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 0 24 .3 0
20.6 0 24 .4 0
20.7 0 24 .5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24.8 0
21.1 0 24 .9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:45:38
Watershed file: --> 5-DB2 .WSD
Hydrograph file: --> 5-DB2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
10 YEAR STORM

>>>> Input Parameters Used to Compute Hydrograph <<<«<

Subarea AREA CN Tc * Tt Precip. | Runoff la/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Drainage Area 2 1.70 80.0 0.10 0.10 5.20 | 3.07 1 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1.70 acres or 0.00266 sg.mi
Peak discharge = 5 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {hr) (hr) {hr) (hr) (Yes/No) Messages
Drainage Area 2 0.10 0.10 * ok * ok No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 089:45:38
Watershed file: --> 5-DB2 .WSD
Hydrograph file: --> 5-DB2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
10 YEAR STORM

>>>> Summary of Subarea Times to Peak <<««<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 5 12.3



Quick TR-55 Version: 5.46 S/N: Page 3
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:45:38
Watershed file: --> 5-DB2 .WSD
Hydrograph file: --> 5-DB2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
10 YEAR STORM

Composite Hydrograph Summary {(cfs)

Subarea 11.0 112.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 1 1 2 3 5 4
Total (cfs) 0 0 0 1 1 2 3 5 4
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 3 3 2 1 1 1 1 0 0
Total (cfs) 3 3 2 1 1 1 1 0 0
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 0 0 0 0 0 0 0
Total (cfs) 0 o] 0 0 0 o] 0 0 0
Subarea 18.0 15.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 2 0 0 0 0 0

Total (cfs) 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:45:38
Watershed file: --> 5-DB2 .WSD
Hydrograph file: --> 5-DB2 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
10 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 0
11.1 0 14.9 0
11.2 0 15.0 0
11.3 0 15.1 0
11.4 0 15.2 0
11.5 0 15.3 0
11.6 0 15.4 0
11.7 0 15.5 0
11.8 1 15.6 4]
11.89 1 15.7 0
12.0 1 15.8 0
12.1 2 15.9 0
12.2 3 16.0 0
12.3 S l16.1 0
12.4 4 16.2 0
12.5 3 16.3 0
12.6 3 16.4 0
12.7 2 16.5 0
12.8 1 16.6 0
12.9 1 16.7 0
13.0 1 16.8 0
13.1 1 16.9 0
13.2 1 17.0 0
13.3 1 17.1 0
13.4 1 17.2 0
13.5 1 17.3 0
13.6 0 17.4 0
13.7 0 17.5 0
13.8 0 17.6 0
13.9 0 17.7 0
14.0 0 17.8 0
14.1 0 17.9 0
14.2 0 18.0 0
14.3 0 18.1 0
14.4 0 18.2 0
14.5 0 18.3 0
14.6 0 18.4 0
14.7 0 18.5 0



Quick TR-55 Version: 5.46 S/N: ' Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:45:38
Watershed file: --> 5-DB2 .WSD
Hydrograph file: --> 5-DB2 .HYD

EARLE - SITE S5
DETENTION BASIN # 2
10 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 o] 22.4 4]
18.7 0 22.5 0
18.8 0 22.6 0
18.5 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24 .1 [¢]
20.4 0 24 .2 0
20.5 0 24 .3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24 .8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 4]



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:46:40
Watershed file: --> 5-DB225 .WSD
Hydrograph file: --> 5-DB225 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
25 YEAR STORM

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Drainage Area 2 1.70 80.0 0.10 0.10 6.00 | 3.78 08 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1.70 acres or 0.00266 sg.mi
Peak discharge = 6 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 2 0.10 0.10 * % * %k No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:46:40
Watershed file: --> 5-DB225 .WSD
Hydrograph file: --> 5-DB225 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
25 YEAR STORM

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 6 12.3



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:46:40
Watershed file: --> 5-DB225 .WSD
Hydrograph file: --> 5-DB225 _HYD

EARLE - SITE 5
DETENTION BASIN # 2
25 YEAR STORM

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 0 0 o] 1 1 2 4 6 5
Total (cfs) 0 0 0 1 1 2 4 6 5
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 4 3 2 2 1 1 1 1 1
Total (cfs) 4 3 2 2 1 1 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Drainage Area 2 1 0 0 0 0 0 0 0 0
Total (cfs) 1 0 0 0 0 0 0 0 0
Subarea © 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 2 0 0 0 0 0

Total (cfs) 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
{24 hr. Duration Storm)

Executed: 11-06-1997 09:46:40
Watershed file: --> 5-DB225 .WSD
Hydrograph file: --> 5-DB225 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
25 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 0
11.1 0 14.9 0
11.2 0 15.0 0
11.3 0 15.1 0
11.4 0 15.2 0
11.5 0 15.3 0
11.6 0 15.4 0
11.7 0 15.5 0
11.8 1 15.6 0
11.9 1 15.7 0
12.0 1 15.8 0
12.1 2 15.9 0
12.2 4 16.0 0
12.3 6 16.1 0
12.4 5 16.2 0
12.5 4 16.3 0
12.6 3 16.4 0
12.7 2 16.5 0
12.8 2 16.6 0
12.9 2 16.7 0
13.0 1 16.8 0
13.1 1 16.9 0
13.2 1 17.0 0
13.3 1 17.1 0
13.4 1 17.2 0
13.5 1 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 0 18.0 0
14.3 o] 18.1 0
14 .4 0 18.2 0
14.5 0 18.3 ¢}
14.6 0 18.4 0
14.7 0 18.5 0



Quick TR-55 Version: 5.46 S/N: : Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-06-1997 09:46:40
Watershed file: --> 5-DB225 .WSD
Hydrograph file: --> 5-DB225 .HYD

EARLE - SITE 5
DETENTION BASIN # 2
25 YEAR STORM

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 o]
19.6 0 23.4 0
19.7 0 23.5 o]
19.8 0 23.6 0
19.5 0 23.7 o]
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24 .1 0
20.4 0 24.2 0
20.5 0 24.3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24 .6 0
20.9 0 24 .7 0
21.0 0 24.8 0
21.1 0 24.9 0
21.2 0 25.0 [¢]
21.3 0 25.1 0
21 .4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 o]
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
.0 0 .8 0
.1 0 .9 0
.2 0
.3 0



Quick TR-55 Version: 5.46 S/N: Page 1

TR~-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:28:38
Watershed file: --> 5-SB3 .WSD
Hydrograph file: --> 5-SB3 .HYD

Earle - Site S
Sediment Basin # 3

>>>> Input Parameters Used to Compute Hydrograph <<<«<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Drainage Area 3 4.63 75.0 0.10 0.10 5.20 | 2.61 13 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 4.63 acres or 0.00723 sqg.mi
Peak discharge = 11 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Drainage Area 3 0.10 0.10 * % * ok No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-04-1997 14:28:38
Watershed file: --> 5-SB3 .WSD
Hydrograph file: --> 5-SB3 .HYD

Earle - Site 5
Sediment Basin # 3

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 11 12.3



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:28:38
Watershed file: --> 5-8SB3 .WSD
Hydrograph file: --> 5-SB3 .HYD

Earle - Site 5
Sediment Basin # 3

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.5 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Drainage Area 3 0 1 1 2 3 4 7 11 10
Total (cfs) 0 1 1 2 3 4 7 11 10
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Drainage Area 3 8 6 4 3 2 2 1 1 1
Total (cfs) 8 6 4 3 2 2 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr - hr hr hr hr hr
Drainage Area 3 1 1 1 1 1 1 0 0 0
Total {(cfs) 1 1 1 1 1 1 0 0 0
Subarea 18.0 15.0 20.0 22.0 26.0
Description hr hr hr hr hr
Drainage Area 3 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
- Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1997 14:28:38
Watershed file: --> 5-SB3 .WSD
Hydrograph file: --> 5-8SB3 .HYD

Earle - Site 5
Sediment Basin # 3

Time Flow Time Flow
(hrs) {(cfs) (hrs) (cfs)
11.0 0 14.8 1
11.1 0 '14.9 1
11.2 1 15.0 1
11.3 1 15.1 1
11.4 1 15.2 1
11.5 1 15.3 1
11.6 1 15.4 1
11.7 1 15.5 1
11.8 2 15.6 1
11.9 2 15.7 1
12.0 3 15.8 1
12.1 4 15.9 1
12.2 7 16.0 1
12.3 11 le.1 1
12.4 10 16.2 1
12.5 8 16.3 0
12.6 6 16.4 0
12.7 4 16.5 0
12.8 3 l16.6 0
12.9 2 1l6.7 0
13.0 2 16.8 0
13.1 2 16.5 0
13.2 2 17.0 0
13.3 2 17.1 0
13.4 1 17.2 6]
13.5 1 17.3 0
13.6 1 17.4 6]
13.7 1 17.5 4]
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 1 18.0 0
14.3 1 18.1 o]
14 .4 1 18.2 o]
14.5 1 18.3 0
14.6 1 18.4 0
14.7 1 18.5 0



Quick TR-55 Version: 5.46 S/N: . Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 11-04-1597 14:28:38
Watershed file: --> 5-SB3 .WSD
Hydrograph file: --> 5-SB3 .HYD

Earle -~ Site 5
Sediment Basin # 3

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 o] 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
15.4 0 23.2 ¢}
19.5 0 23.3 0
19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 0
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 o] 24 .3 0
20.6 0 24 .4 0
20.7 l¢] 24.5 0
20.8 0 24.6 0
20.9 ¢} 24.7 0
21.0 0 24.8 0
21.1 0 24 .9 0
21.2 0 25.0 0
21.3 0 25.1 0
21 .4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type III Distribution

(24 hr. Duration Storm)

Executed: 11-06-1997 09:47:45
Watershed file: --> 5-DB3-2 .WSD
Hydrograph file: --> 5-DB3-2 .